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ALTERNATIVES TO ANIMAL USE IN RESEARCH 

AND TESTING 



TUESDAY, MAY 6, 1986 



House op Representatives, 
Committee on Science and Technology 

SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY, 

r.„ . . ■ Washington, DC. 

9w?Vu mn £ ttee Pursuant to call, at 10 a.m., in room 
2S ?f^ bur u HoU8 ? Office Building, Hon. Doug Walgren (chS? 
man of the subcommittee) presiding. "*"8r«n kcnair 

■ Mr. Walgren. Well, let me welcome you all to our hearing 
today. As you know this hearing will be focused on riterativ^ 
Sit m reSe ^ rc ? ^testing, an area that halS of JeS 
interest tp me and to other members of the committee for a 
number of years, ever since the Science, Research T a"? Technoto 
Subcommittee did some hearings on proposals for llbSaS 
animal standards .and the like, a number of yeare ago? and foUowe? 
on with interest in the NIH bill in the Subcommittee of Enerlv 
and Commerce, that is involved in that. BCOinmillee « Energy 

wK rlfe 0 ^ ilL^t 0f ^ eVel e pin . g P^ibiHties, and one 
fruit 3 n,^ m?JK to keep tlu ?king about, and keep on the fore- 
front of our nunds, because we don't want to miss those nossibuT 
ties when they come along. The subject has had coLidSLKten- 

& rttaffiTtoSLffi?' b ?i H IT""* ^ativlsTre econo^" 
ctuiy attractive to the degree that they are less expensive for rtinap 

natofs™£l&?^* le ^ mg J &t the ^ S some afe 
♦w relieve, nave a certain degree of certainty about them 
that makes them more accurate than*some animal testfi^ in ce ? 

«-,wl> re a^° ^ *?een a d?v el °P m 8 ve *y real sensitivity in the 

L wefl^r^SttV Certf tt m the 8cientific community 
T! Tj e "' tna t w ?, wan . t w °e sure that we are as sensitive in our 
dealings with other living things as we possibly can te, ii? that 
there clearly must be a real justification for any of thl S and 

^ ^A 00 ™™*^??™™ 1 ** that °™ society engaSs^T 
Jfi ^f n ^ been V ather toS current of interest in LdJng StS 
% liL ZTtu animaIs in search, where possible * 
we know that there are promising things that are hanneninff 
There have been reports that at the Wversity of Sfcffl aonfe 
E^^S^ST^** developing skins ceUs froTvE 
teer donations, that can then be woiked with in a wav that can he 

te S e if te %S lima V- Certainl y' m that case ^ huZn beinTfS 
testmg to show how skin reacts to toxins and the like. 



(l) 



Johns HopkinB, as we all know, haa been working for several 
years with some funds from the private sector to try to develop an 
alternative to the Draize test. So these things are going on, and 
this committee wants to encourage that in any way that we can. 

We have today, several witnesses who can bring us up to date on 
what the Federal Government is involved in, in attempting to de- 
velop and implement new methods that may not use animals, or 
use fewer animals, or cause less pain. There was, as you know, the 
recent OTA report "Alternatives to Animal Use in Research Test- 
ing and Education," which summarized the landscape as it seems 

to $ehav?Dr." Gary Ellis, who was the project director for that 
report. He will start off with a summary of the ground that it cov- 

We then will have a government panel, including Dr. James Wil- 
lett, the Director of the Section on Biomedical Models and Materi- 
als Resources, that is a recently formed office in the National Insti- 
tutes of Health, Division of Research Resources. He will be joined 
by Dr. David Rail, Director of National Institute of. Environmental 
Health Services, which is also a a part of the NIH from Chapel 
Hill, NC; and Dr. Gerald Guest, Director, Center of Veterinary 
Medicine, for the Food and Drug Administration, who is accompa- 
nied by Elaine Esber, Director of the Office of Biologies Research 
and Review, Center for Drugs and Biologies, at the FDA. 

Then after that we want to hear from Dr. Alan Goldberg, the di- 
rector of the Johns Hopkins Center for Alternatives to Animal 
Testing, who will describe their program and give us some views 
from that perspective. . . 

The thing I want to emphasize is that this should be an area of 
continuing discussion between the people that are involved in it. 
This committee is going to be very interested, and we see this as 
one of several hearings that we hope will keep the Government 
contribution focused oh these developments as they happen within 
the Government and outside the Government; and certainly the 
Congress as a forum for the kinds of discussions that ought to take 
place, I think we : an make a contribution in that area. 

With that, why don't waproceed then, and call first Gary Ellis 
the project director of the OTA report. 

Welcome to the committee and your written statements will be 
made a part of the record. Please feel free to underscore or outhne 
in whatever way is most effective to focus our thoughts in our dis- 
cussions. We appreciate your being here, and look forward to your 
testimony. 

STATEMENT OP DR. GARY B. ELLIS, PROJECT DIRECTOR, BIOLOG- 
ICAL APPLICATIONS PROGRAM, OFFICE OF TECHNOLOGY AS- 
SESSMENT 

Dr. Ellis. Thank you, Mr. Chairman. _ v . 

Mr. Waloben. 1 ought to mention that Congressman Boehlert, 
who is the ranking minority member on this committee, is oyer 
before Appropriations Subcommittee at this point, but win be join- 
ing us when he is free from that responsibility. So we will look for- 
ward to that. 



Dr. Ellis. 

AtSSriSSB* y0U 'i ""^ E 11 ! 8 ° f the Office of Technology 

S^whichy^^ed ^ Pr ° JeCt direCt ° r for the recent ^ 

Jsrs&ti sags sxra^^sa 

antnS 1 12ftfjh2RS TA ^ ¥ q ^ cUy became a PP arent that 
Jw^iiflP m scientific experiments is not monolithic. There are 

ences ; tmg f ° r toxicity; and edu <*tion in the life sci- 

rJ^tS^h 8 cnar acterized by different procedures, different 
St^SviwSf* nt Pe ° p1 ^ carf y in 8 out the work, differ- 

tentS f„?«H? for animal use, end not surprisingly, different po- 

££5^?^ t0 ^ an rT al ^ reaUv * the Principal 
and£ffi« w rep °v - J? 16 aspects for replacing, reducing, 

StioJ g ammal hlgh ^ variable from application to appfi- 
For most areas of scientific experimentation, totally reolacine 
FSaiSSTQ nonanimal "f*^ specially 'm the shorf^ 
tei exSpJr^' eV ^ n * cannot be placed in cer^ 

S !3f runents, researchers can attempt to reduce the number 
used and also to minimize pain and distress. 

live S fl 1«^ le ^ 8er degr i ee ' testine ' ^ continue to require 
orean^ observing complex interactions of cells, tissues and 

tes I ting dUCatl0n ' far feWer animal8 are used than in ^search and 

tfJf&^SAf ttml l!i M 0f W 8 * 8 1186(1 18 a Principal alterna- 
tive, but data currently available on animal use are very Door Anv 

^S^f^Jft**** a r0Ugh a PPro^nation ^ P *** 
«,im i avm fo b le date suggest a minimum of 17 to 22 million 
SJr!^^ « «» u n^d States for expTrimente 

Date S?tJ? d «^? aCC ° U ^ f0r a J°^ 7? Percent of those animals. 
S 5° p .?° r to Permit any definitive statement about trends 

in animal use through recent years. 

Federal regulation of animal use in research and testine facili- 
ties occurs chiefly under the Animal Welfare Act the Health R.L 
search Extension Act, rules of the EPA^and^DA on good laborate 

M^kSH f ItfP™* 0 ™* WUi" H^allh iSe^cVaS the 
NUL Ine Animal Welfare Act is applied to does cats rabhita 

SfflosfS^* f \ n ° n , hUman P V * 8 ' ratea^ 
mice, tne most common laboratory animals. 



At the State level, most laws focus pn matters such as procure- 
ment of animals rather than the actual conduct of experiments. In- 
stitutional and self-regulation occur by local review committees, 
that include lay members, and whose purview is expanding beyond 
traditional concerns of animal care to include aspects of animal 
use. The overwhelming majority of animal users are, or will soon 
be, subject to local committee oversight. 

With that review of OTA findings as background, I will now ad- 
dress the development and implementation of alternatives. 

In general terms, alternatives fall into one of four categories: 
First, the continued, but modified, use of animals, including a re- 
duction in the number of animals used, ^proved [experimental 
design and statistical analysis of results, and reduction of pain or 
experimental insult. . ' . „ 

Second, the use of living systems, including : mvertebrates, m?cro- 
organisms, and particularly, the in vitro culture of cells, tissues, 

^ThSafttie use of nonliving systems, such as epidemiologic data 
bases and chemical or physical systems that mimic biological tunc- 
tions. 

And fourth, computer programs. . x . . 

The process by which these and other alternatives become ac- 
cepted practice in the research and testing i communities consists of 
^sequence of four stages. Alternative methods are: One, developed 
through research; two, validated by independent measurements, 
three, gradually accepted by the scientific community; and four, 
implemented as they come to be relied upon or required. 

Several alternatives are today in the validation or the implemen- 
tation phase. For the most part these methods Me based upon re- 
duction and refinements in animal use. Approaches that replace 
the use of animals have generally not been completely vahdated 
and accepted; instead, these represent ^^^. te ^ A ™*S?; 

Although the Federal Government has not directed funding 
toward the development of alternatives per se, it supports areas ot 
basic research that can lead to alternative technologies. The areas 
of basic research most likely to contribute to alternatives include, 
cell, tissue, and organ-culture technology; research in animal 
health; understanding mechanisms of pain, pain control, and pain 
perception, and computer simulation of living systems. 
^Beyond support for basic research, how can the Federal Govern- 
ment stimulate development and implementation of alternative 

te n^A*°£?f!! 'tifi^A nnfinnn for contrressional action, including 



•A identified five options for congressional action, incl 
iption of taking nc additional action. I will run through 



these 



OTA 

the opt „ 

five options and then explain them. ..^ . 

First, Congress could require a new or existing , FederaJ I entity to 
coordinate the development, validation, and unplementation ot al- 
ternatives. This action would have great symbolic value withm the 
scientific and animal welfare communities, and could accelerate 
the development of alternatives. A central clearinghouse for the de- 
velopment of alternatives could compile and maintain records of all 
federally funded research and development on alternatives. Infor- 
mation on R&D in the private sector would be a valuable compo- 



ob£dn° f ^ coordination effort > thou 6 h it may prove difficult to 

Coordinating activities could include symposia, workshops, news- 
letters, scholarships, grants, and the issuance of model protocol or 
guidelines The coordinating body could monitor both pubU? and 
private initiatives. Coordination could further involve identifying 
research areas likely to lead to new alternatives, and revieS 
Federal support for these areas across agency lines. This latter S 
ffi. 1 5 lllty mig ^ P?* 1 *** fusing this entity within an existing 
Federal agency involved in funding R&D on alternatives, to avoid 
either a real or apparent conflict of interest. 

In February 1985 NIH created the Biological Models and Materi- 

S,^ 80 ^! 8 ^ Ctl0n . ^ thi ? the NIH Division of Research r" 
sources. With adequate funding, this office may serve as a focal 

K£f rtTJ* 8 e5 V chan / e of ^th biological materials and information 
about the use of model systems in biomedical research. 

A second option. Congress could provide intramural and extra- 
mural Federal funding for the development of alternative™ 
o.™ lopment of alternatives in testing within the Federal Gov- 
ernment is a natural oftshoot of, and closely allied with toxicologi- 
cal research. The agencies most likely to produce alternatives in re- 

^ 8e .i° £? W - Fb T?? 1 fund , in * are the National Toxicology Pro- 
gram, the National Cancer Institute, the Food and Drug Adminis- 
o^f Environmental Protection Agency, the B <£EESZ 

^t^L^SS™' and the National Institute for 0c -p a - 

iJh-S" 11 — £ .^teamural R&D, granting agencies reviewing in- 
vestigator-miti&lel applications could be rlqufred to assign priority 
to those that certain research with promise for development of 
new alternatives. This strategy would require sufficient flexibility 
to insure that valuable stete-o&he-art scientific proposals tfftmS 
not involve alternatives are not handicapped 
KtSf^rfiSniS t r^ D8 P^ams could be established, along the 
lS„° f NI ? 8 N atlonaf Research Service Awards, to insure a 
steady supply of young researchers schooled in traditional disci- 
n&J^£ gmg , fr °5 1 m ? le cular biology to animal behavior, disci- 
plines with applications in the development of alternatives. 

couWto£frt?» STnf Si ? riva ^ t* 0 ^ developing alternatives 
«i£ * a the , form °f tex incentives, perhaps, tax credits in addi- 
m&SL f 086 already m place f or Su( * P-oups could also be 
f&pL^A 11 ^ P««™ analogous to the Small Business Innova- 
nativef pn 8 eam > that would target the development of alter- 

A third option, Congress could encourage regulatory aeencies to 
review existing testing guidelines and rSSteWSt? 
tote alternatives whenever scientifically feasible. 
^J^Vt- °versight or legislation, Congress could encourage or re- 
quire Federal agencies to evaluate existing technologies md test- 
?f'te Participate m their validation, to aSopt them where appr<> 
priate, and to report to Congress on their progress in implementine 
alternatives, as the NIH is required to do by October 1, lm, undef 
J„nH e ^ th to*?™* 1 Extension Act of 1985. Such agency review 
would have to be a periodic or continuing effort, given the rapid 
advances m the state of the art. v 



The fourth option, Congress could ban , Procedures for vj^h al 
ternatives are available or give a Federal agency authority .to ban 
procedures as valid alternatives become available. ^ 8 °j™° n J® 0 , 
Agnizes that prohibitions can be used to force technological change. 

^ohibitine procedures for which scientifically acceptable alter- 
natiC aVe Sready available would accelerate the implementation 
Sf such alteSs. A ban could not only tee ° f f 
existing alternatives, but, over time, help focus the development ot 

M A SdvanSge of banning a specified procedure is that the re- 
plfceS^lhe process of developmg one, may be even more po- 
Utically unacceptable, for example, the in vitro cu tore or human 
fetal nerve cells. A prohibition also takes no a n cc °^£ e 
tion of judging the scientific acceptability of an alternative. 

In pursSnf this option, it is important to a PP^.? te re ^f ato ^ 
swiftest adoption of alternatives may come about if ^latory 
. Tj ~ n ~,jrt4.;~rr anpoifip tj^stmcr reauir ements. rvequinng 




ment and implementation of alternative metnoos ureater u*™u- 
ity is achieved when testing requirements are ^^iSL iSSST 
that allows judgment and encourages use ^^ffbrreeuk- 
The adoption of alternatives might best be stimulated by jeguia 
tory Requirement for evaluation of a potential toxic response, mute- 
genidt^for example, rather than requirement of specified test for 

m AS C o&n, Congress could take no additional ^ action^ Con; 
eress takes no specific steps beyond ite recent charge to JNltl to es 
tebShT^CfoV the development of alternatives in biomedical re- 
start, the development of alternatives will continue to be a func- 
tion of ethical, political, economic, and scientific /actors. 

That alternatives are bemg developed in the ab senc 
legislation is best illustrated By research centers at ^e ^keteLer 
University and the Johns Hopfcns University fiuided by 
and private donations. In addition, corporations are undertatong 
work in-house, or sponsoring it in universities, often m^onseto 
scientific, economic, animal welfare and pubhc rdabonB con^ms. 

An uncertu* + pace of development marks the chief oisaavantage 
of this option. Although alternatives mayemerge, changing jadnun- 
istrative? regulatory, and research priorities in both the public and 
private sectors will affect the rate of development. 
P Viewedfrom another perspective, this is an advantage. It per- 
mits researchers to respond to changing needs and priorities with 

implementation of alternative technologies, OTA identtfeo five ad 
ditional broad policy issues related to animal jg^^gl fi 
though these policy issues do not explicitly address either the oe- 
velopment or implementation of alternative methods, they are m- 
extSly ItokS to the replacement, reduction, and refinement of 

^efi^additional policy areas are: One 

tion about experimentation; two, restricting animal use, tnree , 
hunting animals used; four, establishing a minimum policy for m- 

to 



tramural animal use within Federal agencies; and five, changing 
the implementation or amending the Animal Welfare Act. 

I am providing material for the record to illustrate options for 
W SF*™! 0 • action relative to each of these policy issues. 

Mr. Chairman, I commend your efforts and those of the subcom- 
mittee in focusing attention in a constructive way on this often di- 
visive issue. I thank you for the opportunity to present OTA's anal- 
ys J^ alternatives to animal use in research in testing. 

[The prepared statement of Dr. Ellis, plus attachment follows:] 
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TESTIMONY OF GARY B. ELLIS 
OFFICE OF TECHNOLOGY ASSESSMENT 
U.S. CONGRESS 

BEFORE THE SUBCOMMITTEE ON SCIENCE, RESEARCH, ATO TECHNOLOGY 
OF THE HOUSE COMMITTEE ON SCIENCE AND TECHNOLOGY 

ALTE RNATIVES TO ANIMAL USE IN RES EARCH AND TESTING 

May 6, 1986 

Thank you, Mr. Chairman. I am Gary Ellis of the Office of Technology Assessment, 
and I served as the project director for OTA's study of Alternatives to Animal Use in 
Research, Testing, and Education . 

This morning, I will first give a brief overview of the OTA report and describe its 
principal findings. Then, I wiU focus upon policy issues and options for congressional 
action that relate most directly to development and implementation of alternatives to 
animal use in research and testing. 

Summary and Findings of the OTA Report 

At the outset of the OTA study, it quickly became apparent that there are three 
distinctly different areas of animal use: research in biomedicine and behavior, testing 
for toxicity, and education in the life sciences. The three are characterized by different 
procedures, different patterns of funding, different people carrying out the work, 
different motivations for animal use, and - not surprisingly - different potential for 
alternatives to animal use. 

Analogously, a principal finding of the OTA report is that the prospects for 
replacing, reducing, and refining animal use are highly variable from discipline to 
discipline and application to application. 

For most areas of scientific experimentation, totally replacing animal use with 
nonanimal methods, especially in the short term, is not likely. However, even if animals 
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cannot be replaced In certain experiments, researchers can attempt to reduce the 
number used and also to minimize pain and distress. 

Research, and to a lesser degree, testing, will continue to require live animals for 
observing complex interactions of cells, tissues, and organs. In testing, some whole 
animal methods are being replaced by nonanimal methods, as the new tests are 
validated. Federal regulatory agencies have recently Indicated a willingness to accept 
data from alternative test methods. Chick embryo membranes, for example, are a 
promising alternative to rabbits 1 eyes for determining irritancy of chemical substar^es. 
Other test methods use ceUs tissues, and organs in culture, as well as chemical and 
physical models. In education, far fewer animals are used than in research and testing. 

Computer simulations of living systems can replace or complement some animal 
use, especially in education. However, use of animals is a prerequisite to the 
development of ever more sophisticated simulations. Computerized dissemination of 
research and testing results also could reduce some animal use. 

Reduction In numbers of animals used is also a principal alternative, but data 
currently available on animal use are very poor. Any estimate of animal use stands as a 
rough approximation. The best available data suggest a minimum of 17 to 22 million 
animals are used annually In the United States for experimentation. Rats and mice 
account for about 75 percent of those animals. Data are too poor to permit any 
definitive statement about trends in animal use through recent years. 

Ethical considerations are affecting the search for alternatives. At one end of a 
broad spectrum of views is the view that humans may use animals In any way. At the 
other end is the view that an animal has the right not to be used for any purpose not 
directly benefiting It. People throughout the spectrum find common ground In the 
principle of humane treatment, despite disagreement on exactly how the principle should 
be interpreted and applied. 
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Federal regulation of animal use in research and testing facilities occurs chiefly 
under the Animal Welfare Act, the Health Research Extension Act, rules of the 
Environmental Protection Agency and the Food and Drug Administration on good 
laboratory practices, and the policies of the Public Health Service and the National 
Institutes of Health. 1 The Animal Welfare Act Is applied to dogs, cats, rabbits, guinea 
pigs, hamsters, and nonhuman primates, but not to rats and mice, the most common 
laboratory animals. At the state level, most laws focus on matters such as procurement 
of animals rather than the actual conduct of experiments. Institutional and self- 
regulation occur via local review committees that Include lay memtars and whose 
purview is expanding beyond traditional concerns of animal care to include aspects of 
animal use. The overwhelming majority of animal users are (or will soon be) subject to 
local committee oversight. 

For this study, OTA defined animals as nonhuman vertebrates: mammals, birds, 

reptiles, amphibians, and fish. Other creatures customarily Included as animals - 

Invertebrates such as Insects and worms - are excluded by this definition. OTA did not 

examine animal use In food production; harvesting organs, antibodies, and other 

biological products} and sport, entertainment, and companionship. Such purposes Include 

numbers of animals generally estimated to be many multiples greater than the numbers 
2 

used for experimentation* 



1 In 1985, Congress enacted three laws citing alternatives to animal usei the Health 
Professions Educational Assistance Amendments of 1985 (P.L. 99-129), the Health 
Research Extension Act of 1985 (P.L. 99-158), and the Food Security Act of 1985 
(P.L. 99-198), which amended the Animal Welfare Act. 

2 An estimated 2 to 4 billion animals are used In food production every year. (Ninety 
percent of those are chickens.) in addition, Americans have approximately 75 million 
dogs and cats as household pets. 
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Development and Implementation of Alternatives 

In general terms, alternatives fall into one of four categories: First, the continued, 
but modified use of animals, including a reduction in the number of animals used, 
improved experimental design and statistical analysis of results, and reduction of pain or 
experimental insult. Second, the use of living systems, including invertebrates, micro- 
organisms, and particularly the in vitro culture of cells, tissues, an'i organs- Third, the 
use of nonliving systems, such as epidemiologic databases and chemical or physical 
systems that mimic biological functions. And, fourth, computer programs. 

The process by which these and other alternatives become accepted practice in the 
research and testing communities is a sequence of stages. Alternative methods are (i) 
developed through research, (ii) validated by independent measurements, (iii) gradually 
accepted by the scientific community, and (iv) implemented as they come to be relied 
upon or required. Several alternatives are today in the validation or implementation 
phase; for the most port these methods are based upon reductions and refinements in 
animal use. Approaches that replace the use of animals have generally not been 
completely validated and accepted; instead, these represent possibilities for the future. 

Although the Federal Government has not directed funding toward the development 
of alternatives per se, it supports areas of basic research that can lead to alternative 
technologies. The areas of basic research most likely to contribute to alternatives 
include (i) cell-, tissue-, and organ-culture technology, (ii) animal health, (iii) 
understanding mechanisms of pain, pain control, and pain perception, and (iv) computer 
simulation of living systems. 

Beyond support for basic research, how Ctin the Federal Government stimulate 
development and implementation of alternative technologies? 
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OTA Identified five options for congressional action — including the option of 
taking no additional action. 

Congress could require a new or existing Federal entity to 
coordinate the development, validation, and implementation of 
alternatives. 

Implementation of this option would have great symbolic value within the scientific 
and animal welfare communities and could accelerate the development of alternatives. 
A central clearinghouse for the development of alternatives could compile and maintain 
records of all federally funded research and development (R&D) on alternatives. 
Information on R&D in the private sector would be a valuable component of the 
coordination effort, though it may prove difficult to obtain. 

Coordinating activities could include symposia, workshops, newsletters, 
scholarships, grants, and the issuance of model protocols or guidelines. The coordinating 
body could monitor both public and private Initiatives. Coordination could further 
involve identifying research areas likely to lead to new alternatives and reviewing 
Federal support for those areas across agency lines. The latter responsibility might 
preclude housing this entity within an existing Federal agency involved in funding R&D 
on alternatives to avoid either a real or apparent conflict of interest. 

In February 1985, the National Institutes of Health (NIH) created the Biological 
Models and Materials Resources Section within the NIH Division of Research Resources. 
With adequate funding, this office may serve as a focal point for the exchange of both 
biological materials and Information about the use of model systems In biomedical 
research. 
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Congress could provide intramural and extramural Federal 
funding for the development of alternatives. 

Development of alternatives in testing within the Federal Government is a natural 
offshoot of and closely allied with toxicologies! research. The agencies most likely to 
produce alternatives in response to new Federal funding are the National Cancer 
Institute, the Food and Drug Administration, the Environmental Protection Agency, the 
Consumer Product Safety Commission, and the National Institute for Occupational 
Safety and Health. 

To stimulate extramural R&D, granting agencies reviewing investigator-initiated 
applications could be required to assign priority to those that contain research with 
promise for development of new alternatives. This strategy would require sufficient 
flexibility to ensure that valuable, state-of-the-art scientific proposals that may not 
involve alternatives are not handicapped. Postdoctoral training programs could be 
established, along the lines of NIH's National Research Service Awards, to ensure a 
steady supply of young researchers schooled in traditional disciplines, ranging from 
molecular biology to animal behavior, with applications in the development of 
alternatives. 

Financial incentives to private groups developing alternatives could take the form 
of tax incentives - perhaps tax credits in addition to those already In place for R&D. 
Such groups could also be eligible for a new program (analogous to the Small Business 
Innovation Research program) that would target the development of alternatives. 

Congress could encourage regulatory agencies to review 
existing testing guidelines and requirements and to substitute 
alternatives whenever scientifically feasible. 

Through oversight or legislation, Congress could entourage or require Federal 
agencies to evaluate existing alternatives in testing, to participate in their validation, to 
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adopt them where appropriate, ana to report to Congress on their progress in 
implementing alternatives, as the NIH is required to do by Oetober 1, 1986 (Pubiie Law 
99-158). Such agency review would have to be a periodic or continuing effort, given 
rapid advances in the state of the art. 

Some review of testing guidelines now occurs in keeping requirements up to date, 
although the purpose of that review is probably to improve the science rather than to 
protect animals per se. The costs of agency review should be moderate, entailing input 
from agency experts, comment frf m outside experts, and publication. If Federal 
laboratories were involved in the validation of alternative testing methods, additional 
costs would be incurred. 

Congress could ban procedures for which ^teroatives are : 
available, or #ve a Federal agency authority to ban procedures 
as valid alternatives become available. 

This option recognizes that prohibitions can be used to force technological 
change. Prohibiting procedures for which scientifically acceptable alternatives are 
already available would accelerate the implementation of such alternatives. A ban could 
not only force implementation of existing alternatives, but, over time, help focus the 
development of new techniques. 

A disadvantage of banning a specified procedure is that the replacement, or the 
process of developing one, may be even more politically unacceptable (e.g., the in vitro 
culture of human fetal nerve cells). A prohibition also takes no account of the question 
of Judging the scientific acceptability of an alternative. 

In pursuing this option, it is important to appreciate that the swiftest adoption of 
alternatives may come about if regulatory agencies avoid mandating specific testing 
requirements. Requiring specified tests might actually serve as a strong inhibitor to the 
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development ana implementation of alternative methods. Greater flexibility is achieved 
when testing retirements are defined in a manner that allows judgment and encourages 
use of alternate methods. The adoption of alternatives might beat be stimulated by 
regulatory requirement for evaluation of a potential toxic response - mutagenicity, for 
example - rather than requirement of a specified test for mutagenicity. 

Congress could take no further action. 

If Congress takes no specific step, beyond its recent charge to N1H to establish a 
Plan for the development of alternatives in biomedical research, the development of 
alternatives will continue to be a function of ethical, political, economic, and scientific 
factors. 

That alternatives are being developed in the absence of direct legislation is best 
Uluatrated by research centers at the Rockefeller University and the Johns Hopkins 
Univeraity, funded by corporate and private donations. In addition, corporations are 
undertake work tn-house or sponsoring It ta unIversItIel!i of te „ „ respoMe ^ 
economic, animal welfare, and public relations concerns. 

An uncertain pace of development marks the chief disadvantage of this option. 
Although alternatives may emerge, changing administrative, regulatory, and research 
priorities in both the public and private sectors will affect the rate of development. 
Viewed from another perspective, this , s an advantage: ,t gives researchers the latitude 
to exercise their own judgment i„ responding to changing needs and priorities. 
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I„ closing, I would like to note that beyond the development and implementation of 
alternative technologies, OTA identified five additional broad policy issues related to 
animal experimentation. Although these policy issues do noc explicitly address either the 
development or implementation of alternative methods, they are inextricably linked to 
the replacement, reduction, and refinement of animal use. The five additional policy 
issues are: 

. disseminating information about animal experimentation; 

• restricting animal use; 

• counting animals used; 

. establishing a minimum policy for intradural animal use within Federal 
agencies; and 

. changing the implementation of or amending the Animal Welfare Act. 
I am providing matenal for the record (see Attachment) to illustrate options for 
congressional action relative to each of these policy issues. 

Mr. Chairman, I commend the Subcommittee for focusing attention in a 
constructive way on this often divisive issue, and I thank you for the opportunity to 
present OTA-s analysis of alternatives to animal use in research and testing. 
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Mr. Walgren. Thank you, Dr. Ellis. In your exploration of ^his 
B ubiect how would you characterize the rate of development, dp 
you find that there £ more interest than may have been in previ- 
ous years; and can you tell us anything about how fast things are 

*nt&£vtoZ certainly there is greater interest .tadjn^ 
tocologies than in previous years. The rat* »<^elopinent^ 
^Z nncT raoparch testine and education. Although the tewest am 
^re^ m^SC the greatest present tacorpo»£°» jjjj 
alternatives has occurred in educational uses. In testing there has 
been . 

differs so fundamentally from the use m research and testing In 
education, animals are not generally used to develop new knowl- 
Animals are used or have been used, to tram students in 

SfcjX* iS^rf ***** ??i the8e goals can 

lareely be accomplished through nonanimal methods. . 

In testing, progress has been made m developing < alternative 
^i?V,M« hP^e for one industry has an economic incentive to 
SffiLtfBJS <3&£r it?an. Animal use is very costly; it 
n^aborStensive type of endeavor, and industry has a strong 
profit motive to decrease animal use. So the progress m testing has 

rScfagain, probably because f**"ffi«*?£i 
search enterprise, progress has been most slowly. It is likely, as i 
said tlS totef replacement of animal use in research will not 

°1£ w2S£?S^S the move toward nonanimal models 
m^ucatlolridon't know whether there is a gndari cum^lum 
or something like that, but has there been a substantial decrease in 
the use of animals in that area over the last 10 years? 

DrEfcus. We were surprised at all levels of education, how few 
animals are actually used today. I have no measurements of previ- 
^ vfiarsbut I would surmise that it certainly has decreased. 
■ m VrBmSSS of Scan Medical * 
with OTA, conducted a survey, so now I am talking _ about use at 
advance levels and the training of medical students. The survey 
wm conducted at 16 of the 127 accredited medical schools m the 

^Du^renfdepartments in the medical schools differ in what 
they make of animals. As might be expected department • ofpjiysi- 
ology, surgery and, I believe, pharmacology, make the greatest use 
of animals in training medical students. . 

Butof the 16 schwls polled, 6 department* °J>^W »gj 
no use of animals in training medical studente We were surprised 
that only 10 of 16 in that simple polled used animals m teaming 
medical studente in departments of physiology. . . 

At^ower levels, and ur iergraduate, and even graduate school, 
animal ^e appTa^to have declined for ^ education purposes- In- 
^""j 'f eac h student or a group of two students using an animal, 
f deSnSSS m^y^ held This dramatically reduces the 
number of animals used in a particular session. 
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™S n wdeo technologies have a role here, where a very sophisti- 
cated computer simulation, a pictorial video simulation finked to « 
computer can lead a student through a dissection ^exeVS^ which 

Walorkn. What can you tell us about how that can be maxi- 
18 'ST* 6 1 of the 10 Bch °o lB that still used aninxStto 

Dr Ellis. I think that the educators would say that thev are ahle 
Jf ^^^^ to f P?^ but beyond that point Xe Jam? 
™<n£ tS"" 1 teammg of the physicians or veterinarians wouS 
iS* resp( T e8 ^1.^ recelved from the medicaland S 
^w 6 ^ BC j 0o1b - mdic ated that there may be a point below 

^^^^^ 

fc/scft? at Way; What 18 U tha? 18 ^ Terence between 
Dr. Ellis. As you said, that is probably one element of it the at- 
titudes of some educators. They have always done it this wav tht 
mab^yTe^' ** rh **»>™ not intlreste^h? replacSg an? 
n^w^' Are there commercial products that we could relv 
S^SS\^ST -^schools; how could welZ 

m^rfcf" C - ite one P^duct that we illustrated in the report 
S JiSfrMi' ^ n a ^^in developed at the New York State 
Medical College at Cornell, the name ofit is resusci-dog, so this 5 a 
dog-I jam sorry-this is a doU, not a dog; it looks like a doe- 
aiZSS^ can - tr fin in cardiopulmonary resusdtation, anTin 
tteSd^ Cla8868 thifl has e ^ted the use ofsom" 

™3 6 ■ mod 4» a Prototype was very expensive, in the thou- 
J 1 ? 1 \ nventor e ?timates that this can be produced for hSn- 
^^•^P^ 110 ^- 1 ^ watc h for the dissemination of thL 

l^SS^SSSS^ around the ™ 

Dr. Ellis. I am unaware of it. I can't speak 

Mr. Waloren. I guess what I am wondering is if there is-I sun- 
pose you can have orphan products out there that— ^ 
he^h^^ftf^ 1 * th ?ro would be an economic incentive 
^t ^T^T^fA^ one resuscMog, although the initial 
cost may be high, it would be saving use of dogs in laboratories 
which, again, is a very expensive process: laooratones, 

Hi^-S^^u^" 1 ^ 1011 of ^ w ay 8 that should be being 
discussed as to how to encourage these kinds of methods-I am 
■■fe^-ffrticulwly, supposedly there are some computeTsimuS 
SSl^S^ bl0Ck8 to the ^ead P of«o a f 
• Dr. Ellis. In education— if that is what you continue to refer 
^wJfte^ {t H to ide ntify any Tblocff except the^tti 

tudes of some educators who just are not interested in changing To 
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represent their viewpoint accurately, I believe they feel that this is 
the best way for students to learn. 

Mr. Walomen. How about in »L°^?V^12? Ce h * > altS 
feel for— ev -n thouth it is more difficult to feel you have an aiter 
SSJm iS^St&r than in education, because education is de- 
signed to simply transfer a certain experience to another. 

are perhaps a . handful -rf-M** 

/St ^ich is Enforced by the Consumer Product Safety Commis- 
ri n, Quires thatTD-So'tests be done to rate ^-^ffij 
a substance. Another statute enforced by the Department ot irans 
portation, the Hazardous—— f - n9 

Mr. Walgren. As a statute as opposed to a regulation? 

Dr Ellis. I believe it is in the statutory language. It is very un 
usuai to find this, that is why I am noting it. f ... 

Mr Walqren. Who oversees the Consumer Product Satety, that 
is a separate statute by itself, is it a separate ov 

Dr Ellis That is right; that is an independent agency. 

Mr. Walgren. Separate authorization? 

T>r Ettis I believe only a small amount of animal testing is ac 
tuSly do^e to comply vih this statute, but it is one statute that 

TraSS^ Hazardous Materials ^asportation Act the 
wav in which certain hazardous materials that are transportea, tne 
way £ which theyare classified or rated as to their hazarjiousness, 
SSrthev are a class A or B poison, is through specified animal 
^ r A^umb^ofs^ a that actual!, '1^™%^% 
are fe^r and far between, but there are some, and this is an area to 
which the committee might want to turn its intention. 

Mr Walgren. You mentioned in your testimony that tnere are 
several mXoda that are in the validation stage now, can you tell 

^lLt°1n th SL g , I think Dr. Goldberg the ^h ^tne* 
bfWtes^ *etrW^ 

whele^the fe^SSitant test has served in the past One oger 
test that we focused on in our report «* e B .^? 2e m S 
embryo, I should say the membrane surrounding the chick embryo 
Thin id a complete orean it has blood vessels, the tissue wm re- 
SondVaSticI subftance, with tissue damage it can in feet re- 
cover from injury, and thurmay be a substitute or at least may 
complement the use of rabbit eyes, one of the most objectioname 
procedures to rate the toxicity of substances. 
P Mr. Walqren. What do you find wheii l you look at the eftortsto 
validate that-there is a picture in the book and, obviousw, some- 
body has done it-how long a process uj this validation, ana who is 

* D^eS Itta ^JSteS^SSffi* the initial work which was 
in a iabo^torV TtL Medical ColWe <&£^^ e ^^ 
Hv fhrpp or four or five* animal welfare groups, ine worn; naa 
sLSTto be promising. In'addition to the animaf welfare groups, I 
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£XT£ wfe'/S!r liVe to • U W««W «*■ work and, in fact, they 
SSLt^t! rkn W .""-house now to validate this. The nrocaduri. in 
yolves taking substances that are of knowntoSJ fSSldSliS 

tlijJriS: don '^ k? 0 ." * ■»» accurate source of fiaures acm« 
£enfbv TUtT* 3 " fo r eMm P le . on how muchllS 

it S r difS'tto Sffi-f ^ the T* e question of Government, 
iu- raTf- i o obtain an answer because, for instance we wenf £ 

asked do n fhe^ i6nCe I S Undati0 V the ™*?rfS Ttudy and 

KiaSSHSSIelHS 

difficulty JTLS?^' S?" 1 ifc J 1 a 8emanti ° Problem, or a 

a7ncies y and aKenfS" ! to *° thr ° u §h each of the Federal 
KS. u nem> . what 18 your level °f support for alternative 

538 ^ ^e offoSTo^ K m ^ y 08868 ?e A alteffive tecSSS 
StlieaSn^«f - ba81C Askin K that question is 

Ktfttk ST basic research budget - 

Mr. Boehlert? ' 

[The prepared statement of Mr. Boehlert follows:] 
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OPENING STATB©jT 

SRT SUBCOMMITTEE HEARING ON 

Animal Research 
May 6, 1986 



Mr. Chairman: 



TODAY'S HEARING CONCERNS ONE OF THE MOST VEXING ISSUES 
FACING SCIENCE — THE PROPER PLACE FOR ANIMALS IN TESTING AND 
RESEARCH. 

THERE APPEARS TO BE A GROWING CONSENSUS THAT THE USE OF 
ANIMALS SHOULD BE AS LIMITED AS POSSIBLE AND THAT MORE 
ATTENTION SHOULD BE PAID TO THE WELL-BEING OF THOSE ANIMALS 
THAT ARE REQUIRED. . 

Indeed, the use of animals in testing and research 

SEEMS TO BE DECLINING FOR A VARIETY OF SCIENTIFIC, ECONOMIC 
AND POLITICAL REASONS. GOVERNMENT LAWS AND REGULATIONS, OF 
COURSE, ARE AMONG THE FACTORS ACCOUNTING FOR THIS APPARENT 
DECLINE. 

THE QUESTION BEFORE US TODAY IS: IS THERE NEED FOR 
FURTHER GOVERNMENT ACTION TO DEVELOP AND PROMOTE 
ALTERNATIVES TO THE USE OF ANIMALS IN RESEARCH AND TESTING? 
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The recent study by the Office of Technology Assessment 
(OTA), which is serving as a road map for this hearing, 

OUTLINES NUMEROUS POLICY CHOICES FOR CONGRESS, INCLUDING 

simply taking no action. 

Today's witnesses ought to give us a clear description 

OF THE CURRENT USE OF ANIMALS IN INDUSTRY, ACADEM I A AND 
GOVERNMENT. WITH THESE FACTS, THE NEXT LOGICAL QUESTION TO 
ANSWER IS! HAVE WE STRUCK THE PROPER BALANCE BETWEEN THE 
NEED TO PROTECT ANIMALS AND THE NEED TO PROTECT PEOPLE? 

OUR GOAL IS CLEAR--TO HELP HUMANITY THROUGH HUMANE 
RESEARCH. WE'VE BEEN MAKING PROGRESS IN RECENT YEARS TOWARD 

achieving that goal. i look forward to hearing from today's 
witnesses on just how far down that path we've come. 

Thank you. 
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Mr. Boehlert. Dr. Ellis, as I understand the LD-50 teat vou rat 
a group of annuals and you keep feeding that group of* aXalf 1 
feSt^ *° ^ ° f t^groupSesA^plS 

8f* ^ jjs " Wmt 58 generally correct. 
Ia^rT'S^- %* 8661118 80 , rt of archaic t<> me, and inhumane. 

Dr ETt™ y TT?» 6Rtlfic r6a fl n f0r contin^ the LD-50 program? 
in* a' claSc SSi'S* not ta ? ^^ntnic reason for continu- 
^ILi., I Program, a test which involves a large squad of 

STafa mSi 0 ^; 1 ' appeare the fact oftheTaTter 
foo flni^i?™^ L Pj 50 .tost, using maybe only 30 animals, where 

^T£™ J5£? U8 S' T 68 you ? ood an answer, or just as 

good mtormation as the larger more classical test 

The reasons for using an LD-50 test at all are* that it is a crude 
measure, a relative measure of toxicity of a suteta^ that is?S 

ESS&tfL 1 *? - "3^5 law to severallSutes'where^t 
Mr nn^™^ 6rentmte i from one mother at some crude level. 
Mr. Boehlert. I agree with your choice of word "crude." 

tiv^Tonirit L^rVde m * ~ * * « *«■ • descrip- 

SSS^-^^^^** 8ense - 

Dr. Ellis. Is that Congresswoman Boxer's bill? 
Mr. Boehlert. That is right. 
Dr. Ems. Yes. 

D^E^ffyTA^ 18 *^ poBition on that legislation? 
lation 68 n ° poBltlon on Particular piece of legis- 

iiSK\^vtl^ tion - 1 ^ about the 

Jf viSS?* 11 *- We £ don't .apeak for OTA then; speak for your- 
w« £ U are more Bch olarly in this area than I am. f am trying to 
fcL*©^ ns bright and perceptive as you are ^* 
* ^ ' W ? U » you are perhaps, more crafty then I am in set- 
ting me to speak on an issue I don't want to speak on ^ 
I can restate what I said and answer your previous aiiestion and 

cal LD-50 test is probably not present anymore. 

tiii a ?l!S» 0 w ,n language of that bill talks about the clas- 
sical LD-50 test, or if it just specifies LD-50 test. That actually 
would be something that the auttor of the bmTa^d the SEX 

Mr. Waloben. Would you yield? 

Let me understand one thing and that is that in the classic test 

nu^beMS: N °' ** ^ ta * larg6 nUmber - No ' 1 P icked tiie 

, Mr. Waloben. So the total number of animals involved varies 

SffikSSSd? h ° 18 d ° mg the 811,1 what they wanfto W 

F"^ 8- That 18 ^nt- Tne Point is that the smaller number of 
animals gives you just as good a data as the largeZmter of ani- 
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Mr. Walgren. Now, you said, maybe a population of 30 might be 
better, are you still looking for 50 percent of the animals to die? 

ST'e^Ls That is correct; that is what the value that you are 
looking for is. The LD-50 is a number. It is an amount of the toxic 
sutetence that killed half the group, lethal dose for 50 percent of 

th Mf°W^GRKN. But it might as well be LD-1, or something like 

th Dr ESS/ttX would then have different information. Depending 
on your purposes you might be interested in LD-10, 1 suppose. 

bSehLbrt. Dr. Ellis, are you aware that the bill does seek 
nonanimar alternatives for testing, and that it would permit tes£ 
m7 in those instances where the testing is justified and reasoning 
behind it is made public through something in the Federal Regis- 

te Dr. Ellis. You are calling it to my attention; that seems a good 

la ilfr.^OEHLERT. I will put you down in the plus column. 

£r Ellis. OTA, again, has no position on Congressman 
Boxer's legislation. nrr\ 

Mr Boehlert. I said you; I didn t say uia. 
. Dr ml TwSh of the y options that you have outlined m your tes- 
timony would you recommend; you have given us some options, do 
vou have a recommendation? „ ._ 

Dr Ellis. OTA makes no recommendations. Let me taljc, again, 
on some that seem as if they might be the mosfrdoable and achieve 
the greatest progress. 

SSSfMiSfl- direction to Nffl-so now I am talking 
about biomedical research-the direction to NIH last faU .a l the 
Health Research Extension Act of 1985, to report to the Confess 
within, essentially, a year, on ite plan for alternati^technolojnes, 
is a good thing. Direction to EPA, direction to FDA, and what 
other agencSyou may feel relevant to do this land of reporting to 
?h?Sg^rwithin aspecified time, seems like it would be very 

h 1t ^'helpful at two levels. One, it lets the Congress know what 
the agencies are doing. Two, it forces the agencies, just as it forced 
Nffl to take stock and to focus their attention in-house on tins 
issue That seems to be something that is doable, and something 

^TSiSSP Wh^d? you think are the primary obstacles in 

^riSs^ bSSch, I think the nature, of the process k »a 
fundamental obstacle. Research, whether it is with animals or not, 
involves mistakes, misateps, serendipity, unexpected ^sulte, at 
times the unanticipated result is as important or more importent 
than the anticipated result. And to put researchers mto ^straight 
jacket, perhaps, with a total ban on animal use, would^so dim the 
scope ofour quest for knowledge-to sound grandiose-but the fact 
of &e matter is .it is true that this wouklV aa the OTA report 
said ah outright ban on all species for all purposes, could be dan 
gerou^the consequences to thY public health are so unknown, sc 
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sss^ssissr courae of action ' that tws courae ° f 

haS&^l^ C ° Urse ° f aCti ° n W0Uld 
Mr. Boehlekt. You don't 8ee the debate that is going on as all 

species, and all circumstances, do you; isn't the-- 6 
Ur. &LUS. No. 

t£ta£S ofSSf uing] - Debate centering around the huma ne 

t^OJu^Ffu ¥ Cor £ ect - T 1 ^ 18 where ifc ^ really the middle 
RSSS. he J^te'Where there is th.e most chance for progress 
K 1 ""? to ** eU the extremes. But the amelioration^ ofoffii 
wU are £E?5K P? 00 ?^ the monitoring of those hmJSS 
who are using the animals is extremely important, we didnTeo 

wW 1Cltly m A th . 6 rep ? rt ' but the firs * time aninial i£ 

JZEhSSl^ " a S adu . at « ^udent, well, we can start as an under- 
graduate doing that independent research project, thS is Herv 
5*5 are 5 i? £ rms ? f oversi iht, and this is s^m^tbJng where aS 
could be focused with positive results. 

Mr. Boehlert. Dr. Ellis, thank you very much. 

Dr. UiLLis. Thank you. 

Mr. Walgken. Thank you, Mr. Boehlert. 

n^ 0 ^ 61 ^ 101 "* 1 ' Dr ' i? 1 " 8 ' n the summary, on page 26 that no 
one Federal agency policy on animal care Has all the c&racteiS 

ing certain aspects of each would produce an effective uniform 

SLl^ff 9 ^," 6 act v aU > r «• tuft, *8E rwS 

a? ' t"^ 8 18 intramural use 

nJo^fW*!^ ^i 6 ' about 50 P**" 1 * of that intramural use, is NIH 
The other two large users are the Defense Department and the 

cmTL^^ 0n '^ . thifl * ^thta FedTralfa! 

those facmtlr g about the oversi 8 ht °f animal use within 

?? Uc y ^ applies now to the Federal facilities, I believe is 
2±PP h £ tha t was part of the Food Security Art 198 W ifl 
seem to be waivenng it is because it is not exactly clear how this 
Federal agencies. The Food Secu^tyTctV which 
2Sf rfw ^ elfare Act ' which is enforced by the Depart^ 

m ?nn ?I A F? ulture ' new guidelines for animal use in some 

i«S? iff n tl0n f ^ e count ry that are required to renter 

with the Department of Agriculture under the Animal S 

dui?^fii?2 t Sf deral agencies should follow these same proce- 
dures and report them, not to the Department of Agriculture m 

Sat iSTnE^-S® Pa^^ar agency. And it does not appear 
tnat the Department of Agriculture then has the privilege to hv 
spect Federal agencies or oversight of Federal agencieTttat woufd 
£i JE? ^.al situation for one department to SspeS ^^r en- 
force the regulations on other departments. *^ en 
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"mT^SSS' CouWI 3c you to, in a submission, to address the 
diflS^bStSMH, FDA, Department £ ^Jg-J^SJE 
ans' Administration, the major users with respect to thoff joucws 
and how adequately they address these areas, so we could get a 

ity a Jto tatoiSl^bM-ta, one had bean triad and dieconttn- 
uecl; is that correct? 

^W^lnT^there i. another ^ »hlch may or 
may not get sufficient funding; can you develop that a W«» 

Br. Eu5s. Well, I thiak .everyone M.tnterMted to see -what hap- 
pena now. The Food Security A".!?^?^.^ LiteS rffflr 
•£r&»^»™3& 1 5ES. to in- 

,,S S, 19A. the laboratory animal data bank failed rmser 
abW it fc&d 1 princlpaSy becauae the users were not mteraattd Ul 
ft There wai n? waV for the users to judge the reliability of the 

^i^'who SS/Wffik base will want to know the data 
ha^hSn^a? Shewed? or at leaat judged in some way^ey 

S'graafei,^ dela%^fg«£f1h 
dote bank & that may be an unconquerable sort, of mature of a 

d We^cribe that if any effort like thia was ^J* undertaken 

d °kr. Walgren. Where was that defunct information bank 

h0 Dr e ELU8. I believe that Nffl did it under contract at least at 
one point, with Battelle, I believe. The number of user hours were 
niHfnllv small over 8 years, perhaps, 91 hours, something like mat 
P m wiSTSut now another effort is anticipated in the agri- 

CU TV r fcT A sliehtly different sort of effort. Instead of having 

could obviate the need for using animals. That is the ettort to 
which I referred, the laboratory animal databank. 
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The Department of Agriculture has been told to create an infor- 
mation service on methods, materials, that would help train inves- 
tigators in using animals. So I don't believe the Department of Ag- 
riculture is going to get into the data business, but they will be dis- 
seminating information that could help investigators in other ways. 

Mr. Walgren. .Well, perhaps you could also give us a submission 
of how that might help investigators in other ways? 

Dr. Ellis. I would be pleased to. 

Mr. Walgken. If you could develop that for the record. 

Mr. BofiHUCKT. Mr. Oiainnah, before we lose Dr. Ellis— I don't 
get as much opportunity as I would like to listen to someone with 
your special background, -so let me throw a curve ball at you, if I 
may, not directly related to this. Are you familiar with the Depart- 
ment of Agriculture's position on the facial branding of cows in 
line with the whole herd buy up? 

Dr: 'Ellis. I am hware from what I read in the newspapers, and 
an inquiry or two from congressional staff on the topic, yes. 

Mr. Bokhlert. What was your initial reaction to that; was that 
much to do about nothing; or uninitiated people like ihe who are 
offended by that Proposal, somewhat on solid ground? 

Dr. Elus. Well, I think that the facial branding is offensive to 
any sensitive person. The USDA— and this is my own opinion— the 
USDA had a need to mark cows in some way. It is my understand- 
ing that the only area of the cow that the USDA has jurisdiction 
over, at least for that particular use, is the face area. Now, wheth- 
er*- — 

Mr. Boehlert. What? Who has jurisdiction over the rest of the 
cow? . ... .. ; , 

Dr. Elus. It is my understanding— you look at me with a look of 
incredulity. It is my understanding that different portions of the 
cow are branded for different purposes, and that one area that no 
one else can brand is the face area. 

I may be mistaken, but that was my understanding. That is why 
USDA went to the facie at the outset- — : 

Mr. BofimiaiT. Well, is the tail end under the jurisdiction of the 
Department of Defense? 

Well, they- have changed, as you probably know. 

Dr. Elus, That is correct. 

Mr. BofiHLKRT. They are permitting the freeze branding. 
• Dr. Elus. I think they would have been wise to go to the freeze 
branding at firBt, although it is still branding on the face, it some 
how appears leas offensive. 

Mr. BoBMueaT. What abouf the dye injection method for the ear, 
isn't that something that is workable? 

Dr. Ellis. Ears are notorious for changing their shape, changing 
their appearance. It is a . less good method, but it may have served 
its purpose. I am not in a position td judge. 

In the laboratory, for example, where you also have to identify 
a nim als for different purposes, not because they are dairy cows, 
but because you want to know which animal is getting which treat- 
ment, ears are often punched, and 1 week later a punch hole looks 
very much like a little bite made by a cage mate, and the No. 1 
mouse, has turned into a No. 2 mouse. So ears are less good, I 
guess — — ■ 
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: Mr. Boehlert. Well, I was thinking about the dye injection. I did 
some research on this. I was just— r- 
Dr. Eiiis.^ 

Mr. Boehlert. I am not only concerned about the inhumane 
treatment for animals, but I was kind of concerned for farmers. 

Dr. Ellis'. I certainly am not a defendant of the facial branding. I 
am only trying to bring some discussion to it since you asked. 
Mr. Boehlert. Thank you very much. 
Mr. Walgrbn. If the gentleman would yield. 
Let me understand why they picked the face, again— because as I 
understand it, they had a reason to mark cows? 
Mr. Boehlert. It is a jurisdictional dispute. 
Mr. Walgren. Well, except that violates me more than— I had 
never thought of it that way. I had not heard this before, and it 
seems to me to be really striking. They had to mark cows; and they 
asked somebody, how are we going to mark cows; and the only sug- 
gestions they received hsid to do with the face because that is their 
onlv jurisdiction? ; V.V.; 

Dr. Ellis. Again, this is only my understanding, but I beliave 
that no one else is allowed to put a mark on the cow, on the dairy 
cow, in that area, and so that is their privileged area, that is why 
they went to the face firat. I believe that is true. 

Mr. Walgren. It is one thing when somebody chooses it as a 
method of choice because it has certain advantages from everyone's 
aspect, ever;; one's standpoint, but to think that they chose that be- 
cause in florae statutory, totally unrelated development, that tradi- 
tionally they had ah area of focus, and they decided to brand in the 
area of focus. 

; What if their area of focus was the pupil of the eye, would that 
mean thalt they would only brand oh the pupil of the eye? 

That really doesn't make any sense. Even the freeze branding, 
maybe there is a better method of marking someplace else on the 
cow, where it ought to be, where there are less, perhaps, leas 
nerves. I don't know that, but I would siispect it. 

To the best of your knowledge that is a sort of an accurate state 
oftheaffair? " 7 

Dr. Ellis. I believe that the face area was an. area of exclusion of 
any other marks, and 'when the need came to mark cows they 
turned to the area that they knew could have no other marks. I 
don't endorse it. I think it was a public relations blunder. But I 
think I am accurately representing the reason why. 

Mr. Walgren. But then you get a public relations blunder and 
the response is to step back from hot branding to freeze branding. 
Maybe freeze branding is pretty easy stuff; I don't know. 
Mr. Boemleut. Relatively speaking, it is. 
Mr. Walgren. Yes. 

Mr. Boehlert. They did respond, incidentally, because I went 
down the t Florida house of— well, we are getting way far afield— 
but I went down to the Florida House of Representatives with a 
" model cow, and three staff people grabbed me and said, you can't 
bring that on the floor of the House of Representatives, it is not 
dignified. But I brought it on and explained it. 
^Th^i^ 
Dr. Ellis. Thank you. 
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Mr. Walgrbn. Thank you, Dr. Ellis. We appreciate your report, 
and parts of that will be made part of the record, as seem appropri- 
ate. We appreciate the report and your contribution today. 

Dr. Elus. Thank you. 

Jp&e subcommittee files for report mentioned above.] 
rffiiW^tg** Let's call the next. panel then. James Willett the 
Director of Biomedical Models and Materials Resources Section; 
Dayid^ ^11, Director of . the National Institute of Environmental 
If^lttt ^ Services; and Gerald Guest, the Director for the Center for 
y&toMm of the FDA, the first two of the NIH. 

_> wnUejWen, ^welcome to our discussions, we appreciate your being 
here. Your written statements will be made part of the record. 
Please feel free to outline or present the points which you feel de- 
serve te be underscored in whatever way is most effective. 

Lets go through in the order in which I introduced you to the 
audience, and start with Dr. Willett, 

STATEMENTS OF DHL JAMES D. WILLETT, DIRECTOR, BIOMEDI- 
CAL MODELS AND MATERIALS RESOURCE SECTION, NATIONAL 
INSTITUTES OF HEALTH; DR. DAVID P. RALL, DIRECTOR, NA- 
TIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SERVICE, 
NIH, CHAPEL HILL, NC; AND DR GERALD GUEST, DIRECTOR, 
CENTER FOR VETERINARY MEDICINE, FOOD AND DRUG AD- 
MINISTRATION 

i ^^S*^' Chaii™an» members of the subcommittee, I am 
Jim WiUett, Chief of the Biological Models and Materials R* 
sources Section, of the Division of Research Resources, NIH. I am 
pleased to have the opportunity to present to this subcommittee in- 
SS"?^ 11011 i > ?* th ^ ^i»tory» purpuii^ and activities of the Biological 
Models and Materials and Resouf ceei Section. 
. The Division of Research Resources Biological Models and Mate- 
rials Section is developing a focus for the NIH's activities in the 
exploration and development of nonmammalian models for biomed- 
ical research. The section was created in February 1985 as an inte- 
gral unit of the Animal Resources Program with a budget of $1.1 
million. 

The mission of the section is to provide for the development and 
support of cell systems; lower organisms, and nonbiological systems 
as inodels for biomedical research, and to provide biological materi- 
als that serve as critically important resources to the biomedical 
community. The section is addressing the need to explore and sup- 
port the utilization of nonmammalian models in biomedical re- 
search. 

While it is possible to view nonrnflmmfjifon and nonbiological 
models as alternatives to mammalian models, such systems are 
^t^ewed as essential components of the range of model systems 
need for the efficient and effective pursuit of new knowledge in bi- 
ology and medicine. 

^ Over. the last 5 years the division received numerous requests 
trom the > research community for support of a varied of model sys- 
tems and needed biomaterials all identified as important research 
resources. The model systems so identified included: lower orga- 
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nisms, in vitro cells and tissues, and nonbiological models euch ^ 
mathematical and computer simulation. 

In response to these requests the division began in 1981 an exam- 
ination of the range of model systems used in research supported 
by the NIH. The results of this effort enabled the section to track 
the use of human subjects, mymmtAa, lower vertebrates and other 
living systems in the research projects NIH supports. 

:We know from the data that the relative distribution ■ of projects 
employing mammalian models, human subjects, and other types of 
biological systems, such as the invertebrates, microorganisms, cells 
and cell products, et cetera, in the NIH's research portfolio, has re- 
mained essentially unchanged since 1977. 

Mr. 'Chairman, I have included this table for the record which 
summarizes these findings. " A ■ 

■w- [The table follows:] 
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Research Materials Use Update. Mav 1986. Dr. James D. Nillett 

Humans as Research Subiects 
Fiscal Year Research Dollars <%Ts) 



1??7 
197W 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



27.5 
26.8 
26.8 
25. 0 
23.8 
23.2 
22 .9 
22 . 9 
22.8 



Labora^orv Animals (Mammals) as research Subiects 



Fiscal Yeir 



Research Dollars <%Ts) 



1 .'"7 


42.5 


1^78 


44.0 


1975 


44.9 


1??.Q 


45.0 




47.3 


1982 


48.1 


1982 


47.9 


1934 


48.5 


1985 


46.2 



All 



Ficeal Year 

1977 
.1973 
1979 
1980 
1981 
1982 
1983 
1984 
1985 



'Other"* Research Subiects 

Research Dollars (%Ts) 

29 . 4 
29^3 
28.2 
29.8 . 
28 .9 
28.7 
29 . 2 
28.5 
30.0 



Projects <%T) 

32.4 
31.2 
29.2 
28.9 
29.7 
31.5 
32.2 
32.6 
32.8 



Proiects <%T) 

41.9 
42.5 
43.8 
44.2 
44,1 
43.5 
42.7 
42.7 
4! .4 



Proiects (VT) 
25.6 



26. 
27. 
26. 
26. 
25. 
25. 
24. 



25.8 



* "Other" includes invertebrates, non-mammalian vertebrates, 
bacteria, viruses, mathematical and computer simulations, etc. 
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DIVISION OF RESEARCH RESOURCES 
RESEARCH MATERIALS USE IN EXTRAMURAL RESEARCH PROJECTS REPORT; JDH13B 

NATIONAL INSTITUTES OF HEALTH ONLY 



RESEARCH 
CLASSIFICATION 


B, OF 
PROJECTS 


1982 

X op . 

PROJECTS 


•••»■•■■ ^ 963 

NO, OF 
PROJECTS 


J OF 

PROJECTS 


NO, OF 
PROJECTS 


198i| *■*•*■■■« 

X OF 
PROJECTS 


Nfl (IF 

PROJECTS 


j op 
PROJECTS 


H 


9,61? 


31.1 


10,156 


31.9 


11,016 


32,3 


12,210 


32.5 


HI 


31 


,1 


31 


.1 


11 


,1 


11 


.1 


HM 


3,362 


10.9 


3,160 


10,6 


3,532 


10,3 


3,605 


9.6 


HMI 


M 


.3 


81 


.3 


96 


,3 


101 


.3 


HHN 


161 


.6 


160 


.5 


160 


.5 


163 


.1 


HHNI 


13 


.0 


8 


,0 


5 


.0 


5 


.0 


HN 


.51 


.2 


61 


,2 


61 


.2 


• 58 


.2 


UNI 


12 


.0 


5 


;0 


7 


.0 


5 


.0 


1 


659 


2.1 


686 


2.1 


702 


2.1 

i 


711 


1.9 


N 


8,791 


28.5 


9,263 


28,2 


9,735 


28.5 


10,599 


26.2 


Ml 


271 


.9 


296 


.9 


311 


1.0 


357 


.9 


MN 


610 


2.1 


678 


2,1 


655 


. 1.9 


701 


1.9 


MNI 




.3 


51 


,2 


55 


.2 


50 


.1 


N 


753 


2.1 


765 


2,3 


777 


2.3 


827 


2.2 


Nl 


72 


.2 


72 


.2 


62 


.2 


61 


.2 


R 


6,21(9 


20.2 


6,721 


20,5 


6,886 


20.2 


8,111 


21.6 


TOTAL 


30,890 




32,826 




31,131 




37,611 





i 



DTE: H * HUMANS 
I 8 INVERTEBRATES 
M * NQMUMAN MAMMALS 
A 8 NOMIAMNALIAN VERTEBRATES 
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Dr. Wiixett. With these results in hand the division began exam- 
ining the need for a research models and materials development 
program. The objectives of this activity were to explore the oppor- 
tunities and limitations to the use of lower organisms, tissues and 
cells and culture, and mathematical and computer simulations as 
models in biomedical research. 

Iir 1983, Congress asked the NIH to report on the division's ac- 
tivities in this area. Mr. Chairman, I would like to provide a copy 
of this report for the record. 

[The report follows:] 
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REPORT Oft BIOMEDICAL RESEARCH MODEL DEVELOPMENT 



INTRODUCTION 

In itc report oa the Fiscal Yeer 1983 budget for the Department of 
Heelth end Human Services, the Committee on Appropriet ions stated: 

"DRR hes teV.en the leed in planning the development of e 
new ectlvity in 1983 entitled Biomedical Reeeerch Model 
Development. Thie activity will eecertein Whether there ere • 
alternative* to the uae of leboretory enimela which can 
reault in more relieble, economicel, end efficient modele to 
be used in biomedic£? research. In 1983, thie ectlvity will 
conaiat of planning efforts through workshops end conferencee 
eimed et understending the problem* end identifying ereea of 
reacereh moot likely to benefit from the development of 
modele enn the ere ee of technology moat likely to yield 
useble reaeerch modele. The Committee welcomes thia effort to 
find elternetivea to the uae of leboretory' en ioal a for reeeerch. 
A report on the reaulta of thie effort should be made to the 
Committee at next yeer'e fceerlnge. If a program design ie 
proposed, it should include estimates of totel funding required, 
how such funds would be edmlnietered, the eriterie for elloceting 
funds, end the amounte recommended for Fiecel Teer 1984." (Houee 
Report Ho. 97-894, pegee 53-56) 

Tho following report hee been prep ered by thai Itetionel Xnetitutee of 
Reelth of the Depertment of Heelth end Human 8ervicee in response to 
thie requeet. 

BACKGROUND 

The mieeion of the Divieion of Reseerch Resourcte (DRR) ie to identify, 
develop, end maintain thoee reeourcee thet guerentee the quality of the 
environment in which modern bloated ic el reeeerch ie performed. The 
development of modele ie en import ent ongoing ectlvity in moat 
eeientific diecl^linee. The Divieion ie focueing on thoae developed 
end developing model sy sterna with broed applicability to biomedAcel 
reeeerch. Modele development, like) the development of other reaeerch 
mathodologiee, la en integret pert of thie mieeion. 

A model ie defined ee "• repreeentotion to enow the etructure or eerve 
ee a copy of eomething." In biomedical reeeerch mathodologiee, modele 
ere uaed to provide eimplt or manage eb^e example e of eomplex biological 
proeaeeee. A good model eccuretely povrtreye the) eye tern it ie Intended 
to repreeent. Modele very in their complexity* for example, nonhuman 
primate a mey be the Mat modele for etudiee of the behevlorel effect e 
of e drug, while the beat model of the drug*e biochemical effect e may 
be e eystem involving celle or tieeuee in culture. 
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ISSUE 



The development of e model i« often eosentiol to the undcrctonding of 
complex biologicel phenomene. Some resssreh activities csn una eimplcr 
eyeteaeee modele (lower orgenieme, tieeuee and eel la in culture, or 
nonliving eye teas) when cashing to anawtr queetione of univaraal 
biological proceoooo* Simpler modal oyotomt oftan provide data which 
ore expenoivo, difficult, or iopoeeible to obtoioby uaing bighar 
onimolo aa modele; :?rom a scientific poropoctivo, it ooomo adviaabla 
to dotorUnft;. if ony of thooo opocific simpler oyotoma hoc gonorol 
applicability* Intcneive intereet focueee on euch developments today 
bcccuec of chair potential for acceloroting reeeerch findingo, for 
dialing with multiple voriobloo, and for reducing the current coot e of 
biomedical reeeerch. 

It ie import ont to recognise that the development of eimplcr reeeerch 
modele ie not oriented toward creating eltcrnotivoo to the uee of 
enimele in reeeerch. Only rerely, outaide the eree of biologicel 
tceting, cen one replace e complex experiment el eye tern (e.g., an intact 
tumor-bearing animal) with a significant ly aimpler one (e.g., tumor 
cello in A laboratory diah) end st ill be able to pureue the came 
ociontific quootioa* Whenever the reeeerch objective ie to gain new 
knowledge about the life processes of intact higher orgeniema in 
health, in diooeoe, or under verioue experimentel circumctencoo, there 
ere no oltcrnotivoo to the uee of leboretory enimale. 

CURRENT AMD PROPOSED ACTIVtTIgtt 

The purpoee in initiating the biomedical ftcooasch Model Development 
activity ie to footer the development and eveluetion of biomedicelly 
importent reeeerch methodologies bsssd on lower orgeniema and nonliving 
modele* The uee of ouch modele ie invaluable in many ereee of ' 
NXK-oupportod reeeerch* For example, invertebrate model eyeteme cen bo 
employed to etudy ouch diver ee ereee ee beeic eepecte of vitamin 
motoboliom, the control of eneymo bioeyntheeie, metal ion toxicology, 
end hcpotocallulor care i none* Project e currently underway era ueing 
ineecte end nemetodee in beeic etudiee of the biology, biochemietry, 
end genetice of aging. Ceil end tieeue eulturs-bssed biologicel aeeeye 
ere also uaed fn. studies of a variety of phyeiologicel phenomono* 

The wide renge of biomaJicel reeeerch activitiee involving modele which 
differ phylogcnctic4lly, etmcturally, and conceptually ie apparent 
from a recant inventory of the reeeerch methode end modele employed in 
Public Health Service (PKS)-supportsd reeeerch projects* The inventory 
mekee poeeible the identification of reeeerch modele employing lower 
orgenieme, tieeuee/celle in culture, or nonliving eyeteme; poolc of 
individuel investigators heving eetebliehad expertise in aech of the 
ereee of potentiel model development; end ereee currently eupported by 
eeverel RIB Inetitutee which ere oppropriate for potentiel model 
development* 
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DRA haa racelvad an unaollcltad propoaal from the Aaatably of Life 
Sclencaa of tht National Academy of Sclencaa to aponaor a acrlca of 
workahopa to 'Identify ereae of rtaaarch which wlllbaneflt from the 
davelopmant of naw or Improvad nodela for biomedical reaaareh and to 
provide llate of raaaerch aethoda aultadto Inveatlgatlona In theae 
areaa* Sptclfic nodal aye teoa currantly In uae which have fenerel 
„ applicability will be Identified » end the cheracterlat lea promo ting the 
* Interdisciplinary utility. of auch ay a tana eat ebllchad* Thle overview - 

of enlacing reaaareh node la will clearly define the Unit a end 
_ oppor tunl tlae f or their a p plica t Ion to aejor blomadical raaeareh > » : - r 
w probleaa f aa well aa the areaa of overlap between nodal ayatana, where . : 
theae exlat* Machanlema for atlnulatlnf raaaerch In nodallng aaaantlal 
to the devalopmtnt of new or Improved nethode for biomedical reaaareh 
will be auggaated wharn auch activity la conaldered to neve potential 
for economic or edantlflc value* 

The panel of experta who reviewed the propoaal concluded thet the 
concept praaentad haa potential Internet end velue In relation. to the 
reaearch objectlvee of aeverel ma Inatltuten end other Federal 
egetclea* s Dlacuealone are underway with the Director* ttlfiV and the 
Inetltute Dlrectore on, the adviaability of adopting thle epproach to 
the laauea* The Olvlnion expeete to begin thn Workahopa In the letter 
pert of 19M with their completion enticipeted by the end of 1984* A 
report of the raeulte ahould be pub 11 aha d by early 1965* 

A epeclfle extramural progrea In Biomedical Reaearch Model Developaant 
will be developed If the reaulte of the workehope Indicate thet auch an 
activity la both naceeaery end aerltorloue* Aeauming the reaulte are 
favorable, .the Division will prepare eetlneten of tote 1 funding 
required ft rend the criteria for ellocetlng end edolnleterlng funde* 
Itequaata for. grant applicetiona could be leaned ne early aa 1984. with 
Initial ewarde being made In 1985 or early la 1986* 
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Dr. Willett. The 1983 report explained the purposes for NIH's 
initiation of the biomedical research model development activity, 
which was to foster the development and evaluation of biomedical- 
ly important research methodologies that are based on lower orga- 
nisms and nonliving models. 

In this same year NIH expanded its evaluation through a con- 
tract with the National Academy of Sciences of the opportunities 
and limitations to the use of lower organisms, in vitro cells and tis- 
sues, and nonbiological approaches in developing models for bio- 
medical research. 

In March of 1985 NIH received the results of the academy's eval- 
uation of modeling in biomedical research in a report entitled, 
"Models tor Biomedical Research: A New Perspective." 

Mr. Chairman, I would like to provide you with a copy of the 
report for inclusion in the hearing record. 

Mr. Waloren. We appreciate that. 

[The report, "Models for Biomedical Research: A New perspec- 
tive," is available in the subcommittee files.] 

Dr. Wiixbtt. In conducting the evaluation a case study approach 
was used, sampling the spectrum of biomedical research modeling. 
Five topics, each covering an important area of biomedical re- 
search, were selected for in-depth examination through a series of 
workshops. 

In this manner the academy committee conducting the study ex- 
amined and evaluated experimental models for the investigation of 
cellular immunology, regulation, learning, diseases and aging, and 
development. A sixth workshop was subsequently arranged to ex- 
amine mathematical modeling in biomedical research. 

In great measure the report deals with the the theoretical struc- 
ture of general biology and reemphasizes the concept of unity and 
diversity so long held by biologists. Prom the breadth of topics cov- 
ered during the course of the workshops held, it became more and 
more evident that in biology, as the models report states, "at every 
hierarchical level from molecules to ecosystems, common hard- 
ware, common programs, and common strategies are used to 
achieve diverse ends." 

The Biological Models and Materials Resources Section has 
begun activities in response to four, of the recommendations in the 
academy report. These recommendations are similar to require- 
ments in the Research Extension Act, Public, Law 99-158, in sec- 
tion 4. Further, the section is serving as a home for several impor- 
tant research resources. 

We are fully supporting two important resources, the American 
Type Culture Collection and the Cell Culture Center at the Massa- 
chusetts Institute of Technology, and is shearing support for three 
additional resources whose primary support is with another NIH 
institute, these are the Repository for Human DNA Probes and Li- 
braries, the National Diabetes Research Interchange, and the Caen- 
orhabitis elgens Genetics Center. 

This concludes my prepared statement, and I would attempt to 
answer any questions the subcommittee may have. 

[The prepared statement of Dr. Willett follows:] 
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Mr. Chairman, and members of the Subcommittee, I am Dr. James D. Willett, Chief 
of the Biological Models and Materials Resources Sect*- n of the Division of 
Research Resources, NIH. I am very pleased to have the opportunity to present 
to this Subcommittee information on the history, purpose and activities of the 
Biological Models and Materials Resources Section. 

General Proyr a m Description 

>■ 

The Division of Research Resources Biological Models and Materials Resources 
Section is developing a focus for the National Institutes of Health's (NIH's) 
activities in the exploration and development of nonmammalian models for 
biomedical research. The Section was created in February of 1985 as an integral 
unit of the Animal Resources Program with a modest budget of $1.1 million. The 
mission of the new Section is to provide for the development and support of cell 
systems, lower organisms and nonbiological systems as models for biomedical 
research, and to provide biological materials which serve as critically 
important resources to the biomedical community. The Section is addressing the 
need to explore and support the utilization of nonmammalian models in biomedical 
research. 

While it is possible to view nonmammalian and nonbiological models as 
alternatives to mammalian models, such systems are best viewed as essential 
components of the spectrum of model systems needed for the efficient and 
effective pursuit of new knowledge in biology and medicine. 
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Background 

Over the last five years the Division received numerous requests from the 
research community for support of a variety of model systems and needed 
blomaterlals Identified by them as Important research resources. The model 
systems Included: lower organisms, 1n vitro cells and tissues; and 
nonblologlcal models such as mathematical and computer simulations. 

In response to these, requests the Division began, 1n 1981, an examination of the 
range of model systems used 1n research supported by the NIH. The results of 
this effort enable the Section to track the use of human subjects, mammals, 
lower vertebrates and other living systems 1n the research projects NIH 
supports. 

We know from the data gathered that the relative distribution of projects 
employing mammalian models, human subjects and other types of biological systems 
(such as Invertebrates, microorganisms, cells and cell products, etc.), as well 
as nonblologlcal model systems 1n NIH's research portfolio, has remained 
essentially unchanged since 1977. 

Mr. Chairman, I have included a table for the record which summarizes these 
findings. 

With these results 1n hand, the Division began examining the need for a research 
models and materials development program. The objectives of this activity were, 
to explore the opportunities and limitations to the use of lower organisms, 
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tissues and cells 1n culture, and mathematical and computer simulations as 
models 1n biomedical research. 

in 1903, Congress ^Ked the NIH to report on the Divisions activities 1n this 
area. 

Mr. Chairman, I have provided a copy of this report for the record. 

The 1983 report explained the purpose for HIH's Initiation of the Biomedical 
Research Model Development activity, which was to foster the development and 
evaluation of blomerilcally Important research methodologies that are based on 
lower organisms and nonliving models. 

in this same year NIH expanded Its evaluation of the opportunities and 
limitations to the use of lower organisms, jn vitro cells and tissues, and 
nonblologlcal approaches in developing models for biomedical research, through 
contract with the National Academy of Sciences. 

In March of 1985 the National Institutes of Health received the results of the 
Academy's evaluation of modeling in biomedical research 1n a report entitled, 
Models fo r Biomedical Research: A New Perspective . 

Mr. Chairman, I'd Hke to provide you with a copy of the report for inclusion 
into the Hearing Record. 
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In conducting the evaluation a case study approach was used, sampling the 
spectrum of biomedical research modeling. Five topics, each covering an 
Important area of biomedical research, were selected for 1n-depth examination 
through a series of workshops. In this manner the Academy committee conducting 
the study examined and evaluated experimental mode for the Investigation of 
cellular Immunology, regulation, learning, diseases and aging, and development. 
A sixth workshop was subsequently arranged to examine mathematical modeling 1n 
biomedical research. 

The synthesis of concepts presented during the workshops led to Insights Into 
modeling andMn formation transfer 1n biological research that provides a 
conceptual framework for how models can be selected and used. In conducting 
the analysis of models the committee strove to answer three questions basic to 
the modeling process: 

o How can Information gained from studies of organisms simpler than humans, 
be used to expand our knowledge of human biology in normal and pathological 
states? 

o What 1s the degree of confidence 1n the transfer of Information gained from 
one species to studies of another— 1 .e. , to what extent does a general 
biology (a structure analogous to theoretical physics that subsumes 
particular cases within general laws) exist, and to what degree have 
biologists succeeded in formulating it? 
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o How are the problems Inherent In Information transfer related to the levels 
of organization (e.g., molecules, cells, tissues, organs or organisms) of 
the phenomena under study? 

In great measure the report deals with the theoretical structure of general 
biology and I reetnphaslzes the concept of "unity In diversity" so long held by 
biologists; From the. breadth of topics covered during the course of the 
workshops held, 1t became more and more evident that 1n biology, as the models 
report states, "at every hierarchical level from molecules to ecosystems, common 
hardware, common programs, and common strategies are used to achieve diverse 
ends." 

Academy Recommendations 

Contained within the report on Models for Biomedical Research: A New 
Perspective are eight recommendations to the NIH regarding modeling and model -■• 
development 1n biomedical research. The report recommends that the NIH should: 

1. support good research without taxonomlc or phylogenetlc bias Including 
comparative and phylogenetlc studies. Proposals for the study of 
Invertebrates, lower vertebrates, microorganisms, cell and tissue culture 
systems, or mathematical approaches should be regarded as having the same 
potential relevance to biomedical research as proposals for work on 
systems that are phylogenetlcally more closely related to humans. 
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2. strive to make favorable systems available to the research community by: 
providing support to supply organisms for research, maintaining stock 
centers for mutant strains and cell lines, facilitating access to computer 
programs for biological modeling, maintaining data bases like those for 
protein and DNA sequences, providing long-term support for collections of 
cloned genes and useful vectors or collections of monoclonal antibodies. 

3. continue support of mammalian models and the search for additional 
mammalian models. 

4. consider supporting development of new model systems for specific research 
areas, 

5. consider developing a clearing house encouraging the use of nonmammallan 
systenurfor testing the effects of exposure to chemicals of interest to 
environmental toxicologists. 

6. consider encouraging interest in nonmammalian systems through fellowships, 
symposia, and direct support of model development. 

7. leave the selection of the best system or organism for proposed research 
to the individual investigator. 

8. investigate the matrix of biological knowledge concept as a potential tool 
for biomedical research. 
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Thls scholarly document provides a foundation for the NIH's consideration of the 
recommendations It contains and clearly demonstrates the value and role of 
diverse model systems In medical research. 

Activities of the Section 

The Biological Models and Materials Resources Section has begun activities 
responsive to recommendations 2, 4, 6 and 8 In the Academy report- 
recomnendatlons. similar to requirements to the Research Extension Act, P.L. 
99-158 (Section 4). Further, the Section Is serving as a home for several 
Important research resources. 

The Section Is fully supporting two Important research resources, the American 
Type Culture Collection and the Cell Culture Center at the Massachusetts 
Institute of Technology, and Is sharing support for three additional resources 
whose primary support Is with another NIH Institute (i.e., the Repository of 
Human DMA Probes and Libraries, the National Diabetes Research Interchange, and 
the Caenorhabdltlr elegans Genetics Center). 

Each of these resources provides models or materials to the research coranunlty 
which meet the original objectives and reasons for Implementation of the 
Biological Models and Materials Resources Section. 
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nescrl ption of the Resources the Section Supports 



1 . The American Type Culture Collection (ATCC) 



The ATCC serves as a national repository and distribution center for a 
diverse collection of animal viruses, bacteria, bacteriophages, cell 
lines, fungi, plant viruses, protlsts, hybrldomas, plant tissues, 
recombinant DNA vectors and oncogenes. This Section administers a 
contract which supports the curatorial functions of this unique resource. 
This resource responds to requests for over 70,000 cultures and cell lines 
each year and 1s the primary source of microbiological standards for the 
scientific community. These organisms are Important to the full spectrum 
of NIH-supported biomedical research from basic to clinical 
Investigations. 

2. The Cell Culture Center at the Massachusetts Institute o f Technology 
(MIT) 

The Cell Culture Center at MIT provides a customized service for research 
investigators needing extremely large quantities of cells 1n culture or 
their products 1n their research. The primary mission of the Center 1s to 
produce cell-, and cell products on a large scale to allow scientists 
throughout the United States to conduct novel and important experiments 1n 
basic biology that could not be accomplished with the materials and 
resources available in their own laboratories. A wide range of 
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Investlgators studying cellular and molecular biology use the Center's 
services. The Center Is supported through a cooperative agreement and has 
provided services to Investigators throughout the Nation. 

3. TheJ^Ugj xof Human DNA Prohes and Libraries 

The use of DNA probes has revolutionized the conduct of genetics research, 
diagnosis, and therapy. The Biological Models and Materials Resources 
Section is sharing support, with the National Institute of Child Health 
and Human Development, of a Repository of Human DNA Probes and Libraries. 
The contract to support this project was awarded to the American Type 
Culture collection 1n September of ,985. The Repository wll, establish a 
collection of cloned human genes, DNA probes, and human 
chromosome-specific libraries and serve as a major Internationa, resource 
center for the distribution of the rap1d,y pro, 1 feratlng human DNA Cones 
and libraries. Probes and Coned genes are being act1ve,y sought frm the 
genetics and molecular biology research co™un1t1es. The human 
chromosome-spedflc libraries are being made available from a 
collaborative project supported by the Department of Energy at the Los 
Alamos and Lawrence LI vermore National Laboratories. The Repository w1„ 
also make available, online, a computerized data base on the repository 
holdings « well as background Information on the probes and 
chromosome-spedflc libraries for use by Interested researchers. The 
Repository 1s expected to assume a vital role in supporting research 1n 
genetics and molecular biology as well as 1n supporting the use of 
recombinant DNA gene mapping technology 1n mapping the human genome. 
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The Nationa l Diabetes Research Inter change (NDRI) 

Research investigators who wish to corroborate findings established in 
animal models by conducting additional studies in human tissues have often 
experienced difficulty in obtaining these tissues. The NDRI was 
established in 1980 to rqeet this need. While the NDRI's primary funding 
comes from private foundations and the National Institute of Diabetes and 
Digestive and Kidney Diseases, the National Heart, Lung, and Blood 
Institute and the Division of Research Resources are also contributing to 
the support of this unique resource. Though originally specializing in 
collecting, preserving and distributing diabetic tissues for researchers, 
the NDRI has expanded its activities and is now supplying a wide range of 
healthy and diseased tissues and organs to an ever-expanding research 
community. Over 100 human tissue types have been supplied to 
investigators studying such diseases as diabetes, retinitis pigmentosa, 
cardiovascular disease, cystic fibrosis, and glaucoma. 

, The Caenorhabditis eleqans Genetics Center 

The Caenorhabditis elegans Genetics Center is a repository and 
distribution center for a small multicellular invertebrate, a species of 
round worm, that is finding increased utility as a model system for a wide 
array of fundamental studies in the biological sciences. Developed 
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Inltlally as a model for studies of the genetic control of development, It 
Is showing Increased utility In fundamental studies of neurobiology, 
endocrinology, and aging. 

While the Center's primary support Is provided through a contract from the 
National Institute on Aging, both the Biological Models and Materials 
Resources Section and the National Institute of General Medical Sciences 
are providing partial support for this resource. 

A ctivities the Biologi cal Models and Materials Resources Section 1. Pl,nn <n1 

Two workshops were held In 1935 to examine the Academy's recordation that NIH 
consider Investigating a concept which developed In the evaluation study, 
referred to as the "matrix of biological knowledge," as a tool, 1 and a potential 
resource, for biomedical research. The concept, theoretical In nature, and 
involving an Interplay between experimental biology, Information managenent and 
developments In the field of artificial Intelligence, was viewed as a timely and 
necessary undertaking whose accomplishment, however, was seen as potentially 
massive and long-term. Experts from various fields and staff from the National 
Library of Medicine and other Federal agencies participated In these workshops. 
The conferees were enthusiastic about the concept and recommended that the 
Biological Models and Materials Resources Section, In conjunction with other 
Interested agencies, organize a more extensive workshop of several weeks' 
duration, to more fully examine the potential benefits Inherent In the concept. 
The goal would be to clearly define the practicality of attempting to generate 
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what amounts to a national biomedical data storage, data retrieval and data 
management system. Such a system would access a range of different data banks. 
This concept would not generate one gigantic data bank but rather a system for 
accessing individual data banks and allowing communication between them. At its 
best this approach is seen as effecting a long-term saving of both money and 
experimental materials, providing maximal utilization of the information already 
purchased. It is seen as an attempt to remove existing constraints on an 
investigator's ability to access all information relevant to his or her 
studies. It would enhance choices of models suited to their investigations and 
increase the likelihood that both the unique and general characteristics of the 
biological phenomena under investigation become apparent. 

The Section is proceeding with plans for the extended workshops that were 
recommended, and is seeking input and support from the other Institutes and 
Federal agencies which have expressed an interest in this concept's potential as 
a useful research resource. 

This concludes my prepared statement. I will be pleased to answer any questions 
the Subcommittee may have. 
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Mt. Wai gren. All right. 
Well, let's turn then to Dr. Rail. 



mentof HealtCT^an^^ the8e ™ thln the Depart 
o i^S^iSF - to to a ^^en the science base in toxicol- 

theJubWhSth * by 0ther ^anizat^m concerned with 

of toxicdogical studiw in proS^i^ f£ e rP P i? Urve y 
Energy and the EnrironinMtAiiwS ^"a ' the Apartment of 

mammalian species to another PpoSJ^T^S^^T^m from , one 
nun, tne Missouri community exposed to^^D^ntan^teddSt! 
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It is in chemical carcinogenesis where the benefits ofthe Jjse rf 
laboratory animals have been most apparent. From experimental 
studies .we haielearned that if a chemical is carcinogenic in ajjprp- 
briata laborS SS systems, it is likely to be carcinogenic in 
nSv^ovS we note that. 8 * ° f the human care mogens ^re 
first shown to be carcinogenic in laboratory animals. The lnforma- 
Iton jeStedby our topological studies often used as the baas 
for reauktow action. And this requires a highly rigorous standard 
rfiSSSSS? taSStlf. therefore that the quality and conduct of 
owcomprehensive toxicologic^ characterkations and methods de- 
velooment meet the highest scientific standards. , 

oTwk mVestigatmg new methods is long, arduous, and expen- 
sive but one in which we have made notable progress, lhere are 
number of ways m which NIEHS and NTP contributed both direct- 
ly and indirectly to the use of fewer laboratory animals. 
y TradmoS^ using whole animals require . that 

mouSrof animals be uutopsied at varying times after being ex- 
P^S to th^chemicS in orTer to follow the P^F*™ 0 ™"^ 
sion of a toxic lesion. This means that extra animals are required 

at Sctifa^vancl?m complicated^ 

nan1?Sid magnetic resonance imaging make, ^J. PXSmate We 
carrv'out noninvasive studies on mtact, anaesthetized animals, we 
SuTobserve ^Sct miimalathe development of many ' l^js^ 
cSding tumors and we can, if riec^essaryi obwrve their recession 
aU hrtke anaesthetized but otherwise* perfectly normal animal^ 

EvalUitSn of the use of these various instruments m n experimen- 
tal aniS for ttSs purpose is still in the developmental phase. But 
Ithtak? U ImVuite optmiistic that this will create a revolution m 

dirS alcted the number of ani^ u« = ^^ 
ine We now evaluate more parameters or end-points on a given 
ttroup of animals reducing, the need, again, for extra animate. 
-Kr^rech^ 

tion, immune function, and genetic toxicology; ^n*^ 
rate studies, and therefore separate groups of animals had been re- 

ql SteJtihK in the early i970's NlEHS, arid later MEHS and;NTP, 
began SI SvSopSof alternative test systems that would im- 
raw our aSlity P tb identify 

hazards Research funds were awarded early on taeyaluate.it tiow- 
S^eS^d T other plants that might identify mutagenic air 

P °QeSations of fruit flies were studied as possible ^erting^ 
temsKumaii i health hazards, ^lb from ^ans were cultfvated 
in the laboratory for use in cancer studies. , . ... , ; . 

^mmSdm ? scientists are involved currently in thedevefop- 
men^and^efuiement of a number of assay systems, that among 
nfKor thinff ^ reflult 'in the use of fewer animals. A , ♦ 

I hav^Scluded Ky testimony a list of these 
would be delighted to furnish further i^ rI ^^ o .^ t th ^ ^ 

Having shared my optimism over -the P^^^J™?? tS5 
proaches" offer, I must also caution that short-term tests can pio- 
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vide solidinformation, they must not be overly interoretpd tw««> 

5T»?$ the ^^ation that we expect them to provide t£v 
^j£.-fi eiy rt 1 , 88 ^expensive means ofcarturine date 

. This is a lengthy and expensive process. NIEHS and NTP h« UD 
SSSS f ubB i an ^ ?#ort over the last few yeate to ffl f££ 
technical and scientific foundation for an evSuation oftSs issu? 

th^iJT deVoted J ap P roximatel y $ 70 niillioh to thte eflSrtT e ; 
the last 5 years, and we expect this will continue into the fotur/ 

S^f« W 5?L 0Ver 100 ^ that have been proved las suffi 
Sf&SSS?** 0r 8 J udyin * toxicologic effecte * 

s»dS£^ principles ^ sraas 

systematically eyaluatmg fce^S^ 

sISesT^ 6111 ^ 8Creen8 and ^ of oSc^Senic 0 ?; 

wiBt*!*??? fa ongoing at the moment because of the verv laree 
Points, it will be the summer or^fai before we ffi 

aS t oA^ mat ? n - 1 ^ *»»» that th^cZmTSS mtdl 
t« Li the8e ; e8u l t8 88 80on as they are available. 

Stimulate concern within the scientific community at 

bS and appffiSch tt^T,,^ th * ^Sa£ S 

w! !i2fi 0r of the ^terest within the biomedical communitv we 
have already received almost 40 applications and we^S t w 

^tSM^ aWa # aome of thesSVeS^M 1987 *** * 
I might add jP arenthetically that we receive ^number of investi 
te^^Pfe^ons under the Small BuSss Watto 
toxfc^tetSn^f d?^ Whic !l deal ^th innovSiJHeTSfo? 
^SmS^^iA^^T nUmbera at hand, but it has 

rSnS^T' tt 1 could how does that set-aside work here? 
nii^! 1 ? tand ^ e u are 8u PPosed to allocate 2 percent or^omeK 
like that to small business. Is that on an NIH total, and SoTSSf 

you do ISS52S? ^ thifl awa that would ^ to your total; or do 

ai£S i S^iL? basically 2 percent on an institute basis. We indi- 
ted ko^ mtere «ted in and alternatives , to anSSd 
a^Ucltion? M8BA ^ We haf * 88 1 a number of 
ThlNTp b SJl?^l l m m J statement. 

cai ettecta of chemicals on biological systems. We are doingthisin 
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a number of ways, improvements in study design, investigation of 
many hew short-term methods and so forth. 

Again, let me warn that a long, important, massive evaluation is 
required: This long, complex, and more costly process, will provide^ 
a^rTexact indication of the predictive value of these short-term 
toxicological studies. ■ . • ' 

Thank you, I would be delighted to answer any questions. 

[The prepared statement of Dr. Rail follows:] 
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Introduction 

1 M David P. Rail. Director of the Nttlontl Inst.lute of Environmental 
Health Sciences (NIEHS) and Director of the National Toxicology Program 
(NTP). I am delighted to have the opportunity to describe our recent 
progress 1n develop and validation of Improved toxicity research and 
t.stmg methods. Much of our .or* to develop alternative toxlcologlc.1 
MtliCiS results in a reduction In the numbers of animals used, tn my 
ran.rks I .111 focus on the .ork of the NTP. as the Committee requested. 
It ,s important to note at the outset, that In NTP's tonlcologlol studies 
the animals used are almost exclusively rats and mice. 
The Toxicology Research and Testing Program at NIEHS comprises the central 
core of the National Toxicology Program. NTP. no. tn Its eighth year. 1s . 
cooperative effort of NIEHS, the Food and Drug Administrations'* National 
Center for ,Tox1co1og1cal Research and the Centers for Disease Control's 
National Institute for Occupational Safety and Health. .11 »1tM. the 
Department of Health and Human Services. NTP's purpose 1s to strengthen 
M science base In toxicology and to coordinate research and toxicology 
studies on potentially toxic chemicals. This information 1s used by 
Federal regulator, and research agencies as -ell as by other organization, 
concerned with the public's health. 

Our society places extraordinary value on protection of the public's 
health. In providing that protection .< must use the knoeltdge and tools 
that at have available to Identify and then .1n1.1t. risks to human health. 
ldt.11,. this should be done before people b.c*.e sick or die. Currently. 
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animals are the best surrogate we have for humans and, for those laboratory 
studies that require whole animals, we must use a statistically adequate 
number to allow a reasonable power of detection of effects from chemical 
exposures. However, the conduct of this work must be guided by strict 
ethical considerations. Including the highest standards for humane 
treatment of animals utilized 1n achieving this societal goal. 

Chemical toxicology 

Until the development of modern toxicology, the association between 
chemical exposure and health effects became apparent usually only after the 
exposure took place, often it a cost of great human suffering and death. 
With the evolution of toxicology, we now have laboratory approaches to 
Identify some of these hazards and to understand their effects in 
laboratory animals and ultimately 1n humans. 

Theoretical consideration and experience Indicate that 1t 1s possible to 
Identify the effects of chemicals 1n laboratory animals to which humans are 
or will be exposed, and to use these results to predict 1n general terms 
what Is likely to occur 1n the human population. Essential to this premise 
1s the knowledge, derived from considerable basic research, that biological 
processes of molecular, cellular, tissue, and organ functions that control 
life are strikingly «im1lar from one mammalian species to another. 
Processes such as sodium and potassium transport and Ion regulation, energy 
metabolism, and DNA replication vary little 1n the aggregate as one moves 
along the phylogenetlc ladder. The whole study of genetic events has a 
thread of similarities from the smallest virus to the largest mammal. The 
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cusslc work on the transmission of neural Impulses 1n the squid axon 1s 
directly relevant to humans. Advances 1n our understanding of neurological 
disease based on laboratory work has only been achieved through the use of 
whole animal models. At present It 1s Impossible to mimic the nervous 
system m In vitro* models. The Immunological effects of dloxln (TCOO) 
were first observed 1n mice In the mid-1970s thus predicting the results 
of iBiminologlcal studies of the residents of Quail Run, the Missouri 
community exposed to TC00-contam1nated dirt. 

It 1s 1n chemical carcinogenesis* where the enormous benefits of the use of 
laboratory animals have been most apparent. From experimental studies we 
have learned that 1f a chemical 1s carcinogenic 1n appropriate laboratory 
animal test systems, U 1s likely to be carcinogenic In humans. It 1s 
important to note that 4-eminoblphenyl, dlethylstllbestrol CUES), mustard 
gas, vinyl chloride, anatoxins, b1s(ch1oromethy1)ether (BCME), and 
melphalan were shown to be carcinogenic 1n laboratory animals prior to 
evidence that they were carcinogenic 1n humans. 
One of the major developments 1n chemical carcinogenesis has been the 
demonstration that a family of genes that reside 1n normal cells can be 
activated by chemicals to become oncogenes, substances whose protein 
products contribute to the process of malignancy. It Is Inconceivable that 
we could have achieved this understanding of the role of oncogenes without 



*1n vitro: Study of biological effects or processes 1n other than the 
who1e~ahWf7 

♦chemical carcinogenesis: Study of a chemical's ability to produce or 
Incite cancer. 
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extensive use of laboratory animals. He now know that certain chemicals 
Initiate the cancer process while others promote 1t. Such an understanding 
should eventually allow us to better classify carcinogens based on their 
mechanism of action, thus Improving the ability to assess health risks and 
take appropriate regulatory action. 

Positive results 1„ long-term carcinogenesis animal studies by NTP have had 
significant regulatory consequences. A few examples include l,3-butad1ene 
(a chemical used in the production of rubber products) for which the 
Environmental Protection Agency (EPA) initiated a review of the chemical 
and then referred 1t to the Occupational Safety and Health Administration 
(OSHA) for possible regulatory action. OSHA 1s soliciting comments 
regarding the health risk of exposure. a> another example, methylene 
chloride carcinogenesis results were utilized by EPA In deciding to 
initiate a priority review. Recently the Food and Drug Administration 
(FOA) published a rule to ban methylene chloride's use 1n cosmetic 
products. Also, the Consumer Product Safety Commission (CPSC) 1s 
considering a number of actions for decreasing exposure to methylene 
chloride 1n paint strippers and spray paints. On a third chemical, 
ethylene d1brom1de, EPA has made a decision to eliminate certain uses as a 
pesticide. 

Through the use of animals, toxicity studies by the NTP have also provided 
the public with some degree of confidence that certain chemicals, drugs and 
v1t«mins such as xylenes (a constituent of gasoline), ephedrlne sulfate (a 
sympathomlnetic - a central nervous system stimulant used as a broncho 
dilator) and vitamin C do not cause toxic or cirdnogenlc effects based on 
studies 1n rodents exposed to relatively high amounts of these compounds. 
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Because the Information generated by our studies 1s often used as the basis 
for regulatory action, which requires a highly rigorous standard of proof, 
U 1s Imperative that the quality and conduct of our comprehensive 
toxlcologlcal characterization studies and methods development meet the 
highest scientific standards. Our work Investigating new methods 1s a 
long, arduous, and expensive undertaking, but one 1n which we have made 
notable progress. The CornnUtee should understand that until we can 
guarantee the public that these new methods are reliable, reproducible and 
measuring what they are Intended to measure, H will be necessary to use a 
number of animals for a period of time. 

ALTERNATIVES TO THE USE OF ANIMALS 

There are a number of ways 1n which NIEHS-and NTP contribute both directly 
and Indirectly to the use of fewer laboratory animals. A good example of 
this 1s NTP's study of chemical disposition. This approach uses a Halted 
number of animals to determine how a chemical 1s absorbed, where 1t 
migrates 1n the body, how long 1t 1s retained, 1n what form, and how and 
where 1t 1s excreted. This type of Information can result 1n better 
scientifically designed studies that require fewer animals overall. 

Another example of large savings tn numbers of laboratory animals and 
dollars 1s the NTP's benzidine dye Initiative. This group of dyes Includes 
some 82 discrete chemicals that are available in the united States. 
Dtcause of the high cost and time requirements for long-term studies m 
rats and oUe, the am of this effort has been to develop an integrated 
body of scientific knowledge concerning the pharmacokinetics*, genetic 



♦pharmacokinetics: Study of the rate of absorption, distribution, 
metabolism, and excretion of substances from the body. 
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KM* -d WM, toalcH, tnd c.rc1„o ge n1c1ty ., these chm1cils „ 
• class. Thro ugh t*. cartful selection of eh.le.1. It should he possible 
to establish basic principles that can be applied to the entire Cass of 
-pounds. Thus. ,t w1„ not be necessir , to condu£t ^^^^ stud<es ^ 

^ Che " 1Ctl ' S StrUCt - «• ***** 

can answer see addition., qu est1ons rather than put related ch CT 1c.,s 1nt 0 
animal studies. 

Traditional approaches using tn1mjls typf£jlly ^ ^ ^ 

•M. be autopsled at varying tints after being exposed to the ch m ,ca, 

" ° rder t0 f0ll0W tHe Pr0 ' re » 10 " • »1on of a to„c lesion This 

m «.ns that a sufficient number of animals , s requ1red Jt ^ ^ 

ensure statistical validity. Recent . riujin ^ c « 

Kewent "nances 1n magnetic resonance (MR) 

.nd magnetic resonance 1..„„ g ( MR I ) Instrumentation may m . ke , t possfble 
to carry out non-1nv.s1ve studies .„ , nttct , iniesthetl2e(J Jn1mjls Thus 
.fter exposure to a ch-let, the effect 1„ the biological syst„ „n be ' 
monitored continuously ,n the sam. .„,„., over . ^ flf hourj> ^ ^ 
longer ,f necessary, thereby decreasing the need for addition., 

The development of tumors. . s „»,, at th.i, 

wen is their regression, can a, so be 

followed 1n this way. This ahiii» u . 

way. mis ability to carry out long-term studies on 

individual a„,m., s over t1me redu£es { , ^ ^ 

different an1m., s .„„ thus can ,tad t, . r . ouceo need for 4n1mjls 
addition to provid1n 8 a noninvasive tthod t0 study chem1cil effects ,„ 
-Holt animals, this n-.thodology can be used 1„ studies of tissue culture 
in such studies the biotransformation' of the enseals can be continuously 
Allowed and the effects on various cellular parameters monitored 



69 



66 



.no I1IUP 1V1 



Ev.lu.t1on of the u S « of the MR .nd mi 1nstru.nent.t1on In experiment.! 
M M. for Ml. purpose 1. .Mil <■ the develop ph.se. B.sed on our 
stud, of these techniques so f.r I « quite optLUMe th.t they rill be 
extensively 1nt.gr.Md Into our toxicology testing efforts 1n t1«. 

T sever.l other studies th.t h.ve been done .t NIEHS th.t h.ve 

either dlr.cUy or Indirectly effected the numbers of ~d 1. our 

rese.rch .nd testing. As . resuU of -nore effective dose t.rgetlng. .e 
nsve begun to reduce the number of dose groups 1n some of our pre-chron1c 
studies. Also. .e .re no. *U to ev.lu.te more p.rameters on . given 
group of .n1n,.ls. reducing the need for .s «ny For ex.mple. « 

UM our pre-chronic studies to «lso ev.lu.te effects on reproduction. 

,„,„. functio .tie toxicity. l1.Ur1c.Ujr. ***** ■«*••». 

therefore s.p.r.t. groups of mfmU. «r. required to ev.lu.te ..eh of 
these posters. In -dltlon. this h.s provided us .. even better 
- ,„d1c.t1on of -nether or not . long-term study 1s needed .nd If so .n 

proved .bU1ty to design the study to get .t the Infection .e ..nt. In 
other .ords. .e ere u.1n, the h. or f«..r numbers of .nim.ls to get more 
,„form.t1on .nd to design studies better 1. order to .void the need for 
repetition. 

OEVELOPMEHT 0 ' " TEST METHODS 

SUrtm, I. t ly '70S HIEHS. .nd then l.t.r .1th the cre.t1on of „TP 

„ U7B. cltud to the develops of .itern.tlve test systems th.t 
.ould 1«prov. the ability to Identify .nd underst.nd environment.! kMtt 

h.e.rds. Mst.rch fund ded for «"""> ,e ' 10 e, ' ,U ' te 

„.ds .nd other pl.nts th.t might Identify .1r pollut.nts. Generations of 
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fruit flies were studied as a possible alerting system f or hazards to human 
fetuses. Cells from humans were cultivated 1n the laboratory f or use in 
cancer studies. Microbial cells ftnd t1ssues were be1ng ut m 2ed by mny 
scientists In studying i nJury to Spec1f1c organs. 

Currently, one of our major objectives 1n Improving test methods i s the 
development of short-term tests that provide an Indication of the need for 
longer-term chronic testing. $ UC h methods enhance the ability to se t 
priorities for testing of chemicals and subsequently aid In th* design and 
Interpretation of long-t ePm an1mftl stud1es . NTP n as i n place a testing 
rationale that Involves the execution and evaluation of certain short-term 
test results prior to making a decision to carry out a two-year an1rnal 

St::.iy. 

In their efforts to understand more clearly the mechanisms of chemically 
Induced damage at the ceii ul>r and molecular level, both NIEHS and NTP 
scientists are Involved i n the development and refinement of assay systems 
that may, among others things, result 1n the use of fewer animals. To g i v e 
you a sense of the scope and diversity of this effort I would n ke to l1st 
for the Committee some of the approaches being examined: 

. Cell culture system to study a multlstep model of carcinogenesis 

. In vitro, screening system for teratogens* 

. Whole mouse embryo culture for study of teratogenesis 

. Use of isolated brain cell components of the rat to measure effects of 

^drug release on hormones 0 f reproductive system 



embryo 



♦teratogen: Factor that causes production of defect in the developing 
•yo. 
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. coll culture for study of toxic effects 1n the kidney 

'. Hum.n tissue culture technique to comp.rt hum.n ultk rodent met.bollsm 

. continued dt.tlop.mt .or* on tht S.lmontll. («t«> mut.gtntsls" .ss.y 

. An.uploldy' ttst systtm to monitor chcrclc.Uy-mductd .ntuploldy 

. Human ctll "sty for gtnttlc toxicity 

. Hon-1n.«1.e ttst for nturolo 9 1c.l deficits It tht -holt ittatl 
. Drosophllt MlUgtttslt ttst .nd ttr.togtntsls screen 
. Alg.t «s model of mamm.lUn mtttl mtt.bollsm 

FVAIUAT10H OF Al TERNAT1VE T EST METHODS 

H..1ng sh.rtd my optimism o.tr tht promlst th.t thtst .pproechts offtr. 1 
nuIt .1.0 cutlon tht cmlttt. th.t .Uhough short-ttrn, ttsts c.n pro.ldt 
MM 1nform.t1on. thty must not bt o.trly mttrprtttd. Th.t 1s. btfort 
thty c.n bt ustd «Uh conf.dtnct « nttd to confirm th.t thty er. pro.1d1ng 
U. infection th.t « txptct the* to pro.ldt. Thty c.n bt .try ustful .s 
. r. P 1d. mtxptnsl.t mt.ns of c.ptuHng d.t. on tptclf 1c pottntl.l 
toxicity, but thtlr ,.lut .« P r.d1ct1.t tools 1s still btl.g ...lu.ted. 
This is . lengthy .nd e«pen«1,e process. H1EHS .nd HTP h..e de.oted 
,ub,t.nt1.l effort o.er the l.st s.,er.l y..rs to Lying • ttchnlc.l 
,„d scientific found.t1on for M object!.. Wtluttlon of this Issue. 

There .re -ell o.er 100 ..nous .ss.ys th.t h..e been proposed to be 
pot.ntl.1 substitutes for predicting or studying toxicologic.! effects 1n 

wguSiints is! of ch4n ' es 1n 8 ' net1c n,terU1 - 

•.ntuploldy: An .bnorm.l numbtr of chromosomts. 
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the whole animal and humans. However, the utility of any system 1s first 
dependent on Its reproducibility within and among laboratories. Therefore, 
1n our evaluation of such assays we have adopted the principles derived 
from clinical research of double blind testing where the chemicals to be 
evaluated are tested under code and the results evaluated for positive or 
negative response by predetermined criteria before the code on the chemical 
1s broken. We believe this approach is essential to minimize Investigator 
bias and the Influence of preconceptions on evaluation of results. 

Drawing on Its own extensive data base — there 1s no other like 1t 1n the 
world — NTP has established a process for systematically evaluating the 
correlation between results 1n short-term mutagenicity screens and results 
of chronic carcinogenicity studies. This evaluation process Is difficult 
and time consuming since 1t must be a multifactorial process that Includes 
consideration of type and magnitude of effect 1n the whole animal and 1n 
the short-term system, as well as relation to chemical class and structure. 

He are very hopeful that out of this sort of objective and systematic 
evaluation effort will emerge a clearer picture of the uses and limitations 
of short-term test systems as predictive tools for the effects of chemicals 
1n the whole animal. We also know that not all of our questions will be 
answered by this undertaking and that additional studies will be needed to 
achieve our ultimate goals. As our initial evaluation Is completed, we 
will make our results public, i will ensure that the committee 1s made 
aware of them as soon as they are available. 




70 



li. 



OTHER EFFORTS 

In order to further stimulate concern within the scientific research 
community at large for the development of alternatives to the use of 
animals 1n basic and applied research NIEHS has Issued a request for grant 
applications directed toward development, validation and use of 
non-mann»al1an methods that can be employed to study the biological effects 
of environmental agents. Almost forty applications have been received 1n 
respond to this announcement. He expect that approved applications will 
be awarded 1n early FY 1987. 

SUMMARY AND CONCLUSIONS 

The field of toxicology has matured to the stage where results from 
laboratory animal studies can provide reasonably good Indication of a 
chemical's health effects when that chemical 1s Investigated under the 
appropriate conditions. Our confidence stems from experience Indicating 
correlation from one mammalian species to another and from laboratory 
animals to human populations. As the examples I mentioned demonstrate, the 
Information gained from experimental animal studies can have significant 
public health and regulatory Implications. 

Scientists are continuously seeing Improved, more precise ways to develop 
this information. This endeavor 1s central to the process of scientific 
Investigation and 1s complemented by the humane desire to decrease the 
numbers of animals used for research and testing. The natural accumulatloi 
of knowledge will stimulate development of alternative approaches, some of 
which may lead to the use of fewer laboratory animals. There are however, 
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areas of study f or which no reliable alternative to the Intact animal 1s 
now possible. Faced with the need to demonstrate that the use of a new 
chemical will not pose an unacceptable risk to human health, u Is crucial 
that we understand the effects (1f any) of the new chemical on each organ 
system and on the vital functions of the animal. 

The National Toxicology Program has been at the forefront 1n efforts to 
develop alternative methods for Identifying and explaining the 
toxlcologlcal effects of chemicals 1n biological systems. We are doing 
this 1n a number of ways, ranging from improvements 1n study design and 
use of pre-chron1c study data, to Investigation of a number of short-term 
test methods. Before we can be thoroughly confident that these short-term 
tests are reproducible and reliable, measuring what they are Intended to 
measure, extensive evaluation 1s required. This 1s a long, complex and 
costly process, but one that will provide a more exact Indication of the 
predictive value of short-term toxlcologlcal studies. 

This concludes my prepared remarks. I would be happy to answer any 
questions that you might have. 
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Mr. Walgren. Thank you, Dr. Rail, we appreciate that. 
Dr. Guest? 

Dr. Guf-t. Mj . ame is Gerald Guest, I am with the Center for 
merman Me& ^ at the Food and Drug Administration. I do 
have a very brief statement, if I may. 

w«3fl other components of the Department of the 
Health and Human Services, is actively pursuing a number of ini- 
tiatives to insure the most humane treatment possible for test ani- 
ma /f an £ t °.. red " c « or eliminate entirely requirements for such 
tests as the *ji u u*. the L 

In their testimony this morning I) ** " and Willett of the Na- 
rfffi fciS^°L He ^5 Presented, 1 tap an excellent overview 
8 effo , rte to mm miize the use of animals for test- 
ing. I think they correctly emphasized, however, that since animals 
■EL-?? £ e8t 8Urro 8 ates for fiumans, there will be a continuing 
albeit I hope, decreasing need for the use of animals in research in 
w1L t °,- B m «^H ri8k to human health. I think the need tor some 
Svffw "tt, 111 ft? Pnncipal law that is administered by 
FDA, that is the Federal Food, Drug and Cosmetic Act 

*u * fi. 8 ? 1 ""P, 08 ® 8 on manufacturers the burden of demonstrating 
that their products meet the safety requirements of the law. Apart 
from the work done at our National Center for Toxicological Re- 
search m Arkansas, FDA conducts relatively little toxicology test- 
ing of its own. BJ 

instead, we recommend the type and extent of testing we believe 
iSltwS^ u d ? termme 8af ety, and then review the data that are 
submitted by drug and food manufacturers to determine whether 
they meet these requirements. 

Thus, we require that all human and animal drugs and food ad- 
ditives undergo careful testing in animals to assess their potential 
^nXLV'o!^ *? deter >ne whether they have any teratogenic 
potential, and to determine carcmogenicity when there is a likeli- 
hood of chronic exposure. 

Animal studies of human drugs are of particular importance in 
determining whether new products can safely be tested in humans 
and to assess their potential therapeutic effect. Obviously, I believe 
it would be neither legal or ethical to begin human trials until ite 
acute toxicity and other harmful potential effects have been care- 
fully tested in animals. 

Chemicals used as drugs to treat animals or feed additive orod- 
ucts require toxicity testing for several reasons. One reason is the 
requirement to assure safe use in that target animal, whether it be 
a horse, a cat, or a dog. And another is the necessity to assure that 
chemicals used m food-producing animals are safe if they become a 
component of human food as a residue. 

Despite the need for animal testing to some degree, FDA has al- 
ready undertaken or plans to undertake efforts to reduce the use of 
metiiods m resea 811(1 ^ting, and to avoid unnecessary testing 

On November 9, 1983, FDA sponsored an acute studies workshop 

f^ en o « e J i ^?kifi ) ?I 0Xim f tely 150 arsons from Government, indu£ 
try, and public interest groups. The purpose of that workshop was 
to discuss the scientific rationale, requirements and uses for acute 
toxicity studies, mcludmg lethality, to clarify the regulatory re- 
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quirements for acute toxicity data, and whether there was any 
longer a need for a statistically exact LD-50 value, or the dose 
which kills 50 percent of a group of a laboratory animals under 
study. 

The following consensus points emerged from that particular 
workshop. There was general agreement among Government and 
industry representatives that the LD-50 test is often credited with 
greater quantitative and scientific accuracy than it merits, and 
that there are are other determinants of acute toxicity such as site 
and mechanism of action, which are certainly more desirable in ex- 
panding the scope of our knowledge in the toxicity area. 

The requirements for the LD-50 tests among Government agen- 
cies and industry is much less than that perceived by the general 
public. For example, FDS does not require the use of the LD-50 
test to assess the safety of the products it regulates. 

Point No. 3, industry and Government agencies support the de- 
velops ^nt and validation of alternative methods, those using as 
few animals as possible and those that use no animals. 

Point No. 4 in the consensus was that the U.S. Government agen- 
cies are cooperating on animal welfare issues with other countries 
through organizations such as the Organization for Economic Coop- 
eration and Development. 

As a result of this workshop, FDA established an agency-wide 
steering committee on animal welfare issues to review Its guide- 
lines on the use of animals and to recommend changes where 
needed through the Commissioner of Food and Drugs. On August 
15, 1984, the steering committee issued its final report which called 
for, among other recommendations, a greater coordination between 
FDA centers in the use and development of in vitro alternatives to 
animal testing; instituting more uniform agencywide practices for 
the care and handling of animals; and establishing a permanent 
FDA animal welfare committee. 

These recommendations were adopted and at present we have an 
active animal welfare committee in place. We would like to submit 
a copy of this steering committee's report for the record, Mr. Chair- 
man. 

Mr. Walgren. Without objection, we would be happy to have it. 
[The report follows:] 
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Bgacutlva Summary 

The Popd and Drug Adniniatration (IDA) Storing Committee on 
Animal* welfare Ieei^ waa formed in January 19S4. tepreaenta- 
tivee from aach Cantor and the Offlea of tba Commlaeloner 
addraaaad tha five laauaa with which they vara charged by 
gatharlng lnfonatlon on Agency-wide procedurea, prectlcce and 
requirement a ralatad to aach iaaue. Aa a reeult of studying and 
analysing such lnfonatlon provided by ataff member* fron aach 
Center, tha Committee haa raachad tha following conclusions. 

A. Ganaral Observation* 

1. Por many yaara tha FDA hae denonetreted concern for tha 
propar care and traatMnt of animale In ita raaaarch and 
taatlng programs. 

2. lepreoentetlveo from FDA have baan working for several 
yaara with organized groupa at tha national Inatltutaa 
of Health and tha D. 8. Department of Agriculture to 
aaaura human* treatment of animals. 

3. Thara have baan continuing efforts, again for a number 
of yaara, to review taatlng requirements and to minimise 
tha uaa of animals needed to meet thoaa requirements. 

4. While much progress la balng made on tba development of 
certain alternative teat procedures, animal • will remain 
eaaantlal to medical and health reoaarch, aafety * 
determination*, and rlak aaaaaement for the foraaeeabla 

future* 

s. Specific Observation* 

1. FDA practlcaa and procedurea ara tieal&ned to obtain the 

amount of data from tna mlnlmiai number of 
animal*. Thle le accoapllahed in tba Caatera by a 
continual review of rsqulremente and new techniques, 
protocol reviews tor raaaarch projacte, ganaral 
oversight in various ways audi aa by having written 
requuementa, gui4allu*e and procedurea which apttdfy 
what la needed for product approvals 

2. FDA haa no requirement a tor ID50 data obtained by 
aalng tha cleeeical, etatlatlcally preclaa teet except 
fov batch ralaaae toxicity taata of three antitumor 
antiblotlce. The At*"*? ia conalderlnf eliminating thia 
requirement. Tba Committee found several referencea to 
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the LD50 tcet in older guidelines which are being 
rewritten to clarify the requirement for acute toxicity 
mtudiee, including approximate lethal dote inetead of 
i U50 teste. 

3. There are many alternative teats being studied and 
developed throughout the Agency. Although most require 
more research for validation, gome .in vitro studies are 
useful as screening tools to provide guidance to deter- 
mine if additional animal studies are required or can be 
omitted. Immunochemical and biochemical techniques are 
being substituted for animals to determine the potency 
end purity of sow biological products. There is excel- 
lent potential for developing acceptable alternatives to 
the use of animals or their reduction in teet numbers 
for some purposes. 

4. Throughout the Agency there are practices and procedures 
for assuring humane care and treatment of animals. Two 
facilitiea are accredited by the American Aesociation 
for Accreditation of Laboratory Animal Cert, the highest 
formal accreditation, and the others have self- 
assessment procedures in piece which meet or exceed 
Public Health Service ataadarde. Centera continually 
review their procedurea to reach and maintain the 
higheat standards of tatmene care for aalmale. 

5. FDA has a number of regular channele of communication to 
industry , consumers and the private sector in general. 
These are used for Informing the PDA constituents of 
policies and procedurea aa well aa for providing a mmans 
for these groups to communicate their questions and 
concerns to the Agency. Efforts to Improve 
communication channels will continue. 
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Introduction 



The FDA !■ reeponalble for protecting end promoting public 
health by Alluring the eafety of foode, drug!, cowtici, 
biological!, medical devlcee end radiological product!. This 
rmaponelblllty covere product! intended for human end animal 
uae. To meet iti reeponelbllltlee, the Agency conduct! reeearch 
god taeting end require! premarketing eefety date to eeteblieh 
eefety-in-uea for Mat product!. Premarketing eafety date ere 
not required for radiological product!, acme medicel device! or 
o emetics except for colore ueod in the area of the eye. 

In toe recent peat, erne concern and confuelon baa been ex- 
preuev* by induetry ei well ee by individuele end animal welfare 
orgenlte?lono aa to the exact nature of thoee requirement e. A 
particular noncern baa been over requirement! for ecute toxicity 
deta, eapeciaiy the uee of e etatietically preclea, traditional 
LD50 teat* fiWevmr, there la broader Intareet in the ov tr- 
ail requiremente for the uee of enlmale In developing toxlcolog- 
leal date and In t>e care and handling of animala In raaaerch 
and teatlng program!, 

The FDA eharee thaae earns concern! and in an effort to addraee 
them haa done tw thlnga. Firat, it aponaorad a workahop on 
acute toxicity atudlaa in ftevember 1983* The workahop wee open 
to the public and included pertlclpente from FDA and other 
government agenclee aa well aa from loduetry. It! purpoee wee 
to dlacuaa and clarify requirement! for acute toxicity date. A 
report of the workehop wee lnued In February 1984. fiecond, 
the Agency announced at that workehap that it intended to form a 
committee to review the ca*a and handling of animala throughout 
the Agency. A Steering Committee on Animal Welfare 
formed in January 1984 and charged with addreaalng the following 
laauaa: 



1. Are FDA procedure! ao ordered ae to obtain the maximum 
amount of ueeful ecientific information while ut lilting the 
feweat number of animala? 

2. Do FDA procedure! in any way indirectly etimulata the 
perpetuation of the LD50 «*•■ though the Agency no 
longer directly require! the uoo of thla teat? 



3» la FDA making the maximum uee of and encouraging the 

continued development of reliable in vitro altarnetlvea to 
in vivo methodologies 

4 # Axa mmchaniama in place to eneure continuing ccaipllanee with 
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the Animal Welfare Act and with the highest atandarda of 
animal care? 

5* la the historical usefulness of anlaal testing in human 
health protection, the primary mission of FDA, properly 
appreciated by our constituents? 

All of the Centers and the Off lea of tht commissioner mere 
represented on the Committee. The scientific backgrounds of ths 
members included toxicology, pharmacology, veterinary medicine, 
microbiology and chemistry. Through its members, the Committee 
reviewed in-depth each Centcr'a procedures sod prsctlees related 
to in-houee research and research supported under contracts and 
grants. It also reviewed requirements imposed on industry for 
regulatory purposes. The ataffa of the Centers mere extremely 
cooperative in providing their representative with data and 
information which the Committee studied and analysed. This 
report presents their findings. 
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IflflPB #1 - Are FDA procedures so ordered oe to obtain tbe 

f Mount of useful oclentlflc information ehlle utilising 

tbe fmit nuabar of aniaala? 

jMPngst 

Tbe fUA tea ectsblisbed procedures which ere intended to obtain 
tba noM*^ aaount of luforaetlon frea the alnlaia nuabar of 
aulaelc* for intradural reoaarch involving aniaals, eclentlete 
ara required to have protocols reviewed and opproved prior to 
i nit is ting a project* fart of tbat ration focuecc on tba appro- 
prlata uaa of enlaelo and tba daalgn of tba protocol to derive 
aclantlf lcally reliable data frca tba mlalaua nuabar of aniaala* 
In addition to involving atatiatleiaat in protocol development and 
raquirlni review, tba Agency aekeo continuing af forta to uaa in 
vitro and chcalcel aothode to raplaca or alaialaa tba uaa of eni- 
aels in-bousc and in it a requireacnte and rccoaaeadatlone to in- 
dustry* This aapact la praaantod in greater datail in iaaua #3. 

farbapa tba aoet slguif icent contribution to tba ainlalsatlca of 
tba uaa of aniaala raaulta froa tba laauanca of guidelines for 
conducting taata raquirad to produce data necessary for a topo- 
logical cbaractarlaatlon of products which FDA regulatae* lacauaa 
of tba wide raoga of product a cgency-wlde* an appraciabla nuabar 
of taata ualog a verlety of aniaal spaclas ia raquirad* A listing 
of tbaaa la abovn ia Teblco 1-9* fieepite tba prograaa being aada 
in tba uaa of alterant ivao* aniaala ara at ill oacoooary for 
aaaaaaing tba aafaty of nan products* ly tiaiog valid, aclantlf- 
lcally accaptad tasting guidalinu lu-houee and aa requireacnte 
for Industry, tba itl«^ aaount of uaaful data la obtainad using 
tba fewoot nuabar of aniaala* Without guidalinaa which racoaasnd 
tba nuabara and kinds of taata and aniaala » data genaratad froa 
inappropriate makers and klude of taata algbt result in tbe 
conduct of aore teate end uaa of aore aniaala tban la absolutely 
occeooery* Depending on tbe product end proposed uee, it aay be 
edoquate to determine only suae and not all acuta* eubebronic end 
chronic effecte end bating guldellnae helps la specifying 
raquiraaente* Quldellaeo axlet to define teat protocols for 
evaluating eafety of food and color edditivae, cosaotico, potency 
and aafaty of bl o logical s, hwmn and veterinary drugs, and aedlcal 
devices; end eoao exist ee part of raeearch protocols* 

general eaaaplee aey illuetrete tba laportence of written guide- 
lines for ainlalslog tbe testing raquiraaente end tbe uaa of 
aniaala* The Center for food Safety and Applied nutrition (CPS Alt) 
bee issued "Toslcologlcal friaclplaa for tbe Safety Aeaeoeaent of 
Direct food Additives and Color Additives Deed in Food.* This 
doconent introduces e "concept of concern" which utilises e tiered 
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studies of coutcct lioii products* They alto Hit some possible 
tssts that provide alternatives to the an of animals end 
encourage efforts to continue the development of such tssts. The 
CDtB soys that tbt guidelines ben been designed to answer most 
preliminary questions > but mepheelaee "...that eeeh potential 
applicant (IDE or PMA) for e contact lens product should consult 
with the Division of Optbelmic Devices (CDtfi) prior to the etert 
of any tests if unusuel situetione eriee or if the sponsor bee 
specific questions about the study design. This consultetlon to 
sure to clerify the pertinent requirements end to simplify the 
process of compiling your application.* 

There ere "Guidelines for Precllnlcel Toxicity Testing of Invest 1- 
getlonal Drugs for Human Dee" issued by the Center for Drugs and 
Biologies (CDS). These conteln recommendetlono for the types of 
toxicologic etudies in laboratory animals Which muet precede the 
various phases of clinical Investigation of new drugs. Vlth these 
guidelines, e major objective is to get the maximum smount of 
information with the minima number of tests. 

Efforts ere continually made to improve present test requirements 
end there ere examples of modification resulting in the use of 
fever animals. The CVM has modified e teet to determine animal 
drug tolerence in a way tfhlch has reduced the number of animals 
per test from 20 to mot more then four. CDfcH has made revisions 
over the past 10-12 yeara in guidelines for assessing potential 
toxicity of contact lmnees which resulted in reducing the number 
of animals per test from 72 to 12. And e final emampla, CDD has 
rapleced animals completely with chemical tests for determining 
potency of some biological products. 

The review of teat lug and reeearch requirements end procedures has 
shown that ths process of re-evaluating and improving tests as the 
eclence and knowledge bees Improves bee been on-going for a number 
of yaars. Am a recult, there have been rcductlono in the numbers 
of enimels need in some taste* elimination of the need for animals 
in eome teste end e formallaatlon of research end teet lug guide- 
lines - all of which contribute to an otarall effort to derive the 
maxima benefit from the minimum uee of animals. 
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mciod«i oral U>« 0 »*luo., if aw*H*bl*. but tb* nl«» 
1S5 St StiSSa3^»MCi« *« f oft*n d*riwad fro an 
•cat* .tody. 

The CF8AR tuide on "To*lcolo|ical Principle, for tbe »*'«ty 
iHoMMOt of Mrect food Additiwe. end Color >wed In 

PoorTrowide. iuid*nc* for th* conduct of oral U) 30 
now*w.r! tuldo «pb*.l... tb^t tnl. 1. not . «q«lr«l t..t .nd 
that 1D«n value, oro not a* uaeful •* other Iodic** of 
tSLlS 'ton .cut. tonicity .t-dloju" Th. jut protocol 

iitocludod for u*« in tb. mm mnt no other te.t mil .office. 

Tb. CDEH dr.ft guideline, for contect Un* ^SlSSl 
tonicity dot* on cont*ct l*n* *olutlon* and *t*t* that .ub*i..ion 
«#Tn« dlt* !■ on* of *o?*r*l wayt to fulfill tbi. wqulr*- 
«nt! 5 °T»* ant*rn*. drt*rmin«i that appropriate .afety info«*- 
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found thatchere nay b* inaunc*. wh*r* Ag*ncy Md induitry 
.££ntl*t. ua* th* Urn "IDjo" «h*n tb*y actually acut* 
SilStJ .tadi**. Tn* ea.ual *!.«•* of *• f «- 

tributlng f*ctor in tb* mi.und*r.t*oding of FDA r *^ r """- 
iSTconf Jlon any «ltb r*.ult from tb* f*ct that when tbefDA, 
throuS It. i*tlon*l C*nt*r for Tomlcologic.1 te..erch (HCTR). 
conduct* for otbor agendo, tb*.* t*.t* may intolwe LD50 

o.torSn*tlon. to m*et aommon* el.**> 1*S* r*qulr*m*nt.. 

Th. center, hew* baton to tax* .Up. to M.olw. *ny ml.undar.tand- 
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talthtwed ew«.ne.. on the ^ d p llau ^ n reflect the 
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IS 808 #3 ' U fDA Baking aaxlaua use of end eneouraslnt tha 
S?2SlogiIlT 10P " nt ° £ MthU ** vltro «lta»a3*3 to in Tito 

rapines 

5!L°^ tM " lth f? m Us Um for a number of yeara in 

55 at,rtlo ;*» nt •*» •••••««t of altemetlve approachec tT 

J"* °* * tt *"* 1 «* «« •paelfte loataneaa abara 

requirements for enlmel tasts have been allaloatad or ara belne 
considered for ellmineClou aa the reliability of elternetlve 

S-^*^" U !* U<Ut !<* ,or "*"P 1 «. call culture eystaaa heve 
been ehora to be equally or sore sensitive than alee, guluee Pits 
and rebblts la tests for estreneoue aleroblal agenta that mey be 
^J 0 *" 1 *"* 4 saeb aa poliomyelitis and rabies 

vaccinae and for similar tasts of lire virus vaccinas such as 
■assies, aumpe, rubella and the oral pollovlrue vaccinae. 
Approprlete changes In the current additional standards for these 
bloloilcel products will be aade to delete the requirement for the 
use of enlaale In teetlng. Also the use of call cultures for 
tee tint the presence of reeldual live virus in inactivated 
f! i!??*H tig WCC * M i? 1 ** •»*luetad to determine if they ere 
ee reliable as aonkeys. Prellmlnery results indlcsts that the 
culture V«t«a aay be aora sensitive, for aadlcal device 
products, epprovel has bean given for industry to substitute e 
variety of chaalcal and call culture tasts for in vivo tasts of 
materiel toxicity and Identification and for queTityconttol. 
Pyrogen testing of drug products sod biological products is 
changing from using rabbits to using the ilnulus amabocyte Lyaate 
ZTi'iZW 9 £ tn * »Maanca of bacterial endotoxins. 

Guidelines addressing this change have been proposed, sad convents 
received on thai era currently being reviewed. In feet, anas 
amnufacturara have already received approval to aubatltuta LaL 
teste for the use of rebbite. attempts are being aeda to develop 
in vitro aathode to raplace animal taata presently used for 
aaeaylng foods for protein quality (Fit) and vitamin D content. 

Immunochemical and biochemical techniques ara being substituted 
for enlaale to determine tha potency and parity of seam biological 
producte. analytical methodology such ae spectrophotometry ii 
need to enure potency of meningococcal and pneumococcal polysac- 
charide vaccinae and chromatography la used to determine the 
identity end molecular configurations of new products oalog 
recombinant fill technology, dingle radial Immunodiffusion 
procedures ere used go determine the potency of lufluanee vaccinas 
nod era also currently being evaluated for determining the potency 
of reblee and Inactivated polloayelltle vaccinae. The utility of 
•ntyme-lloked laaunomsaay (tXIga) mad radlolamunoaaaay (1U) la 
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also being eveluated ee a eulteble replecement for potency tatting 
of poliomyclitie vaccinae which currently requires tUuwof 
monkeys. 

tmeaarch and development of a number of othar alternative methode 
la being conducted or eupported* Tissue culture, call eultura and 
subcellular eulturaa are twins evaluated for the application to 
taat for aany aubataneaa such aa beperin and protamine oulfete* 
Genetic probes, developed through edvencco in recombinant DHA 
technology, ara balnf inveetlgetad for their application in 
assessing virulence and pathogenicity of food borna bacteria* 
Probes ere now available for gachorlchle coll. and teralna 
entarocolltica with probes under development for flhlaollao. 
fcamnylobactor 4o4unl. Cloetrldlum gajfringena , gaciimn cercue . 
Vinrlo cnoIereTgeSonelle and cfootnolum Botulinum* The Agency 
is following etudiee of cell cultura Mthoda ualng corneal 
epithelial etromal and endothelial cell llnee and uaa of e 
protoaoan apaclaa ee alternative to tha uaa of anlmelo for 
identlflcetlon of oculer irritante. 

For cosmetic logredleuto, In vitro teete ualng ocular tlaeue 
cultures and cadaver akin in tha Frane call are now used 
frequently to provide information on akin aanaltlaatlon and 
pareutanaoua abaorptlon of cosmetic lngredlente. 

Unecheduled DKA oyntheolo, a mil lan call transformation, mouse 
lymphoma and tha Ami Salmonella levarelon teet ere being 
inveetigatad for their velua la providing Information on food 
additive and contaminant toxicity. 

Scientists et the ffCTft also uaa in vitro methoda end procedures 
for e variety of reeeerch purposes. These include primary 
hapetocyte cultures for metebollM etudiee end the Chine ee hamster 
overy calls and tha Ames teet to determine mutagenic effects, 
ttlcroorganlemo such ae bacteria, yeaete end fungi, ara being used 
instead of animala to aseeee tha toxicity of enviroomentelly 
important chemicals. 

Agency scientists ere keeping abreast of activities outelde FuA 
through attendance et ecisntiflc Metlnge, workebope, review of 
eclentific lltcreture, and professional interaction with other 
scientists in srademla end Industry* Some eclentlete serve ee 
mambere of advisory panel* or aa primary conaultente to profes- 
sional aocletlee or other organlaetlona involved in studying the 
uaa of alternative methoda such aa the Society of Toxicology end 
the Johns-Hopkins Canter for Alternative to Animal Tooting. 
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Tba ataacy m a irtiola la actlvaly kaaplat abraaat of and ceaaldar- 
lat aaa-aiiiaal MdiU for oaa m both raaaarcb a* taatlia?!^ 
■owar. It 1. not Ukoly that raqulroMota for tba >M of aalaalt 

fcB .?J!^ n ?^ < * oon - t«» r«lac« tba oo» of 

■lOUjitlll prorldioa •officiant data to avaloata tba toxicity of 
coapoooda. will contloua .t «a groat a paca aa aclantlflT 
daralopaaota Joatlfy. 
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ItflOT #4 - At* sacbaalses la place Co ansur* contimlog 
Mapltswv with the Anlael waiter* Act and with tba highest 
suadsrds of anlael ear*? 

PUDIMCS t 

Tba PDA 1 * laboratory praetlcss coaply with tbo Anlael Welfare Act 
•a vail m with othar suadsrds for haasao car* and oaa of 
aslaals. All C*nt*rs hevs accepteble proceduree, but they vary 
froa Cantar to Caatar la epeciflc dsuils. for eaeaple, two 
facllltlas bat* full accradiutlon by tba Awarlcau Aaaaelatlon for 
Accreditation *>f laboratory Aalaal Car* (AAAtAC) and otbsr 
facllltlas bars accaptabl* sslf-sssessaent procadur** for assuring 
propar aalaal cars* 

Accradiutlon by AA4UC 1* sought «a a voluaury basis bscausa it 
rsprsssnts tba highest fora of approve! for laboratory suadards 
for aalaal car*. It involves a visit sad evaluation by aapsrts In 
laboratory aalaal sclsncs who subalt a deulled report to tba 
Council on Accradiutlon. Accredited facllltlas subalt annual 
ststus rsports sal sr* elte-visltod at lasst every tars* years, 
tall accradiutlon is aecaptad by tba ■atloasl lastltutss of 
health ss assursaes tbst tba aalaal facllltlas ars evelested in 
accordance with Public health service <HM> policy. In addition, 
tterssrs procedures, atbar than threes* AAAIAC accrodltatlou. for 
assurli* adbarsncs to proper aalaal eanegcasat ftact less also 
accepted by the fas as appropriate aad adequate. Thle iaeladss 
essuraaca by a rupoaslbls official teat (bare bss Jasa a 
eelf-asMsseaut sad tba fsclUty (1) accepts ea aaadatory ttts 
•Principles for tba Care end Us* of Uborstory Aniaals, (2) is 
coaaltted to laplaaaatlet tba reeeaaeadetleas oonUlned la tba 
S 8uid* tor tba Cere and Use of leberetory aniaals.- «■*{*>*• 
coaolyitt with tba aalaal ttelfsra Act sad all otbar eppllcabls 
federal statue*, aad regulations. Although not AAAUC accredited, 
the other fDA laboratories follow tbass til standards as wall as 
fM*s elf reguUtleae. humpies at tba typss of asobanlaas tba 
warleus Ceaurs etlllan to snsura high suadards of aalaal care 
are discussed below. 

The aalaal fecilities earvlag the Office af Moloiiceteeeereb sad 
levlev (0111) in tba GDI aad tba faculties of tba ICT1 are both 
folly accredited ay^AaaUC. loth bars Joraal pr«*d«ss^ for 

aa 

_ every 

iavsstiJur*asii« V aaia£s to at evide'e Committee on Cere end Oss 
of Aniaals with dsullad iaforaatiea for evalaatloa of the 
protocol. Investigators are resulted to inform the Coaaittee of 
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any change to the protocol which mj bt required dor lot tbt 
couroe of tbt project. 

CW tee *n Animal Vclfcrc Committee that provldot antral over- 
eignt in the planning and conduct of Intradural ?eocarch. CVH 
require* that study dctlgnt ba reviewed and approved before e 
project la initiated end that all nonclinical project! be ml* 
tored in accordance with an eetablicbed quality aeauranee program. 
The etef f $ which Includee two veterinarian* certified by the 
American College of Laboratory Animal Medicine la veil qualified. 
Son* etaff have received American Aeeociatlon of Laboratory Animal 
Science (AALAS) techniclen training and other* have tied in-home 
t reining in the proper care end hand Hag of animal*. The Center 
it moving toward AAALAC accreditation. 

The Divition of Toxicology in the CPSAff aleo baa a protocol review 
committee which review* ttudlet for compliance with aatabllohed 
guldellnea prior to commencement end tte CP8AH baa a quality 
ttturtnet unit which monitore all the Ccntcr'c laboratory ttudltt. 
Two veterinary medical off Icere on tbt etaff are retponalble for 
eeeurlag proper animal care. 

CDlfl end the Office of Drug teeearch and Uview (QDU), CDS* both 
conduct relatively limited animal raeeerch and therefore monitor 
their murk, differently from the other Centere. CDtfi utillaet the 
AAA1AC eccredlted animal welftre committee in the Gill* CDS, to 
provide overelght and aeeietance. The ODIJL, CDS* tea no formal 
commit t**, but a**ur**» through retponalble auporvleort* that 
ttudlet are conducted in conformance with appropriate etandarde 
for animal care. 

VI th regerd to extramural programa, tht Agency require* thet all 
ewmrdce lnctitutione abide by written fBS policy ami procedure o, 
Thle Includee (l) having in place e progran of animal cere which 
Mete federal and Deportment etandarde* (2) providing through 
AAALAC accreditation or defined oalf-aaeeetwmnt procedurea 
aeeurenca of inatltutlonal conformance, and (3) maintain! s« an 
animal ratearch committee to provide overelght of the limita- 
tion 1 * animal program, facilltlee and aasociatad actlvitiae. 

ft summery* the VM tea procedurea for aaturlng ttot ite intra- 
aural and extramural programa and practices comply with high 
etandarde for animal care and welfare, iy virtue of the mature of 
their progran requirement* and the amount of reeearch or tostlog 
Involving the oaa of animal t, gome Ceatare have mora formal 
procedurea than ottera and mora veterinary etaff capatlUtlae. 
The Agency mill continue to aaaure odteremce to appropriate 
etandarde and mil continue to Improve facilltlee ami procedaree 
to ootablleh and maintain euperlor etandarde throughout the 
orgaalaatlon. 
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Igggg #3 - It the historical usefulness of enlmel tatting in 
E55n heelth protection, the primary mission of FDA, properly 
appreciated by oar constituents? 

fDPUGS t 

As indicated in the discussions of the Steering Committee findings 
on tte first four Issues, FDA practices and procedures demo as tr its 
appropriate and humane oaa of enlmele and tba Agency supports t3* 
dcvclofmnt of alternative tests* Davelopa*nt and evaluation of 
procedures to minimise the una of animals ia a continual process. 
However, it la a fact that the uee of anlaale bee been and 
contlnuee to be eeeentlal to determine the eafety of products 
reguleted by FDA* It is Important tbet tble requirement be 
recognised and understood along with the Importance of promoting 
proper uee of anlmels* 

The FDA uses a nunber of nochaulene for co—unlcatlng lte aaed to 
use anlaals in fulfilling lte responsibilities to protect public 
health* These Include ettendence and fartlclpatlon by Agency 
pereonnel In nee tings, workshops, conferencee* eynpoela, etc*, 
which provide opportunities to discuss FDA reaponelbllltles, 
requirements end actions* la addition, FDA, through Talk tapers 
and publlcatloae each an the m± Conaamer and the fgA feterlner - 
ian, reaches other eagaente oTtbs public to infoxa them of FDA 
ectlvltlae* Tba Office of Lgglolatloa and Inforaatloa responds to 
Congressional inquirlaa in theea araae* Through tba Of flea of 
Science Coordination, FDA baa been teapondlog to public Inquiries 
(aa haft the Of flea of Cons timer Affairs) end hag been interesting 
with tba Office of Technology Aftsaesaent In their assessment of 
" Alternative to Animal flee In Teatlag end experimentation.* 

The astbods of communlcetlon mantloooi Above primer ranch tba 
public at largo and era uaeful and laportent* Juat aa laportent, 
however, 1ft tba laeuence of guldellnee daacrlblog testing require- 
mente end protocol e* Theea are as scan el to indue try awl in moat 
caaaa provide a rationale for the requirement* 

Although these mechanisms do mot fooas excluelvely on animal 
welfere, they are well aa tabllehad prweadurea for luaaunlcotlng 
with the broad renge of FDA eonatltwemu. Xt la difficult to 
eeeaee foraally how successful FM boa bean ia creating an 
awareness of the essential tola anlaals play, bat results of polls 
over the paat several years indicate a high degree of public 
ewarenaee and approvel of the Agency's role In both human and 
animal health protection* 

Through tba chacnele mentioned Above and through a renewed, 
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concur tad af fort to ba cartain that' loduatry uadaratanda Agancy 
raqulraaante, PDA will eontlmsa to placa tba uaa of anlaale In 
propar parap^ctiya. It will alao contlnua ita policy to tnprova 
tha Mlfara of aniaale and to asaalna ita raqulraaantt in an 
affort to raduca tba ntubara of anlmala naadad. 
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A* e result of It* review of Agency practice end procedures, 
the Steering ConlttM bee the following recommendetlone* 

1* Under the sponsorship of the Office of the Commissioner, 
organise end conduct e eeriee of eurfcehope addressing the 
following ittuee: 

e* Acute toxicity etudiee required throughout the Aaoncy 

Thie would be ettendod by reeeerch end regulator? eteff 
end deel with requirements. for eponeore end for FDA 
eteff* The. objective would be to assure that everyone 
ueee the eame terms in dealing with industry end also to 
inform eteff members from each Center of the 
requirements in other Centered 

b* Dee of in vitro oltomatlvoa by yerjoue Centere 

The focus would be on the science, bat en objective 
would also be to make eteff members in each Center ewere 
of the way other Centere utilise in vitro methodologies* 
The Committee found that a number of unique methods ere 
under development end alto that same of the eame basic 
met node ere being need in different Centere for 
different purposes* An exchange of information end 
viewa would etrengthen the Agemcy ocience base in this 
area. 

c* Agency end MB nraetlcoa end nrncoduros for the cere end 
Tiondling or animals 

Ae with the other araaa, practices very from Center to 
Center end Agaacy eteff newborn can benefit by ehering 
information* it would eleo provide en opportunity to 
Inform staff membere of develemmeate at Ilfl end in eame 
other egenciee eince FDA perticipetee with thorn in the 
erne of animal welfare. 

2* Establish an Agency-wide animal wolf ere committee* The 
committee would be interdisciplinary and function aa a 
raaource to the various Centere ami to the Commieeloner* It 
would not have oversight responsibilities, but would be 
advisory in nature. 
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TABLE 1 

CATSGOftY: KIICT POOD ADDXTITtt AID OOLOt ABDITI7IS* AID 
UDMCT FOOD ADOITIfBS 

PUBPOSB; Pot it ion t togulotory support 



Study 



TAft Period 



Aniaolt Usod 



Aciito oral 

8bort ton oral 
(coat, oxpoturo) 

Subchroaic orol 



Chronic 

Corciaogoaic potoatlol 
Corclnogonlcltp 

Combined Chroaic/Ctrclaogoaiclty 
Torototonlclty 



£o pro duct ion v/toror 
tclofp obooo 

Aboorptlon, distribution, 
Mtobollom A olininotion 

Bouro-bohoTlorol 



Inmunotoxicity 



7-14 do. 
28 do. 



90 do. 
90 do. 



12 so. 
12 mo. 

obort ton 

24 mo. 

24 wo. 

6-18 do. 

■ultlionorotlon 

toot dopondont 
toot dopondont 

toot dopoadont 



rodont 
rodont 

rc&:nt 
rr> Todoat 

rodont 
non-rodoat 

vorloblo 

rodont 

rodont 

rodont, 
robblt 

rodoat 



toot do p. 

rodont, 
robblt 

rodont 



* Por otbor tbon food colon, opoclol too to oould bo roquirod. 

boaploo on colon uood (o) in cooaotlco in tho oroo of too oyo t (b) 
in contoet oltb aucouo Nnbmnoo, (c) in oatvroo, ond (d) in 
porontorol oolutlono. 
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Y^jmr&^*Z pom 
-~,>/\ -,. ? ;.fW0O* latest*: 








Ttftt ftriofl 




Ante tnl 




MMt 


Out knur iaUalatixm 


' -^i kr r . :'i;V"i 


: 


tent* filiation 






lyt irritation 




cattle 


tanl irritation 


7-14 4*. 


cafttit 


FriMty Attn t 

corralTlty 


. 7-14 4*. if|- 


nkhlt . 


flkli MMitiMtion 
fkototOKicit7 


■■■■ '•- . r ..;- ■"• '.'■..».. -. 

■• - * C, V^;; • 
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TAILS 3 
CATBCOIYj VltXTIOT 
FUIF08E: nutrition laballtig, ragulatory iis^ort 

Study Tait Parlod Anlmalt Otad 

Frotaln Quality 26 da. rodent 

Vltaaln D BlMttay 18-25 da. rodant 
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TAILS 4 

CAHG01T: CHEMICAL, BIOLOGICAL OQRAPIKAKTV 
PURPOSE: tagulatory support 



Study 



Tut Period 



Animals Osad 



Subchroclc 
Chronic 

Seafood toxin uuyi 

Microbiological 
As says 

Chemical coat as. 
eesaje 

Metabolism 

leuro-behavioral 



90 da. 
90 da. 

12 mo. 



min. swine 
dog 

dog 

rodant 



rodent, 
rabbit 



tast da pendant rodant 

tost dapandant tast dap. 

tast dependent rodant. 

rabbit 



Iaaunotoxlclty 



tast dependent rodant 
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TABLE 5 

CATEGORY! «TBA1£XC Ifl CU, g Mtt OBflCW AID 1ADXO10CXCAL 

nsMxtcni 

PURPOSE: Patltlon, lagulatory support 

fltudy Taat Parlod Anlmale Used 

Ocular Irritation 3 wk. rabbits 

ft coruaal Mtabollam (Claaa III 
contact lana aatarlala ft 
aolutlooa) 

Sanaltltatlon Study (Claaa da, gulnaa pig 

XXX opttaallc products for 
intraocular uaa) 

Acuta Systemic toxicity (Claaa 4 da, rodant 
XXX opthalmic davlca 
producta) 



Color addltlvaa (Claaa XXX 
opthalmic dartca producta) 

filomatarlal Implant study 
(Claaa XXX opthalmic products 
for intraocular uaa) 



Otbar davicas ft radiological 
producta 



ftama taata as for color addltlvaa 
(aaa Tabla 1). 

▼ar labia rabbit, prlmata 

eat 



rodant 



rabbit 



rabbit 



Taata high dapandant on davica/ 
product and Intandad uaa* Datarminad 
on caan-by-cmaa basis. 



Acuta oral toxicity 14 da. 

(Claaa XXX contact lana 
aolutlooa) 

Primary ocular irritation 3 da. 

(Claaa XXX contact lana 
accaaaory producta) 

GAP Xatracutanaoua taat 3 da. 

(Claaa XXX opthalmic products 
for Intraocular uaa) 
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TABLE 6 

CATEGORY: KV TETCU1AZT 8B0Cg 

FU3LPOSE: Fmtitions, regulatory support 



Study 


tssc Fsnoa 


Spmcims* 


flmfsty, Efficacy 


us* dmpmmdsnt 


tmrgst spmciss 


Drug tolsrmnce 


1*3 wks. 


tmrgst spmciss 


Impro* studiss 


spsciss/tsst (Up. 


tmrgst spmciss 


Tissum irritation 


drug dspmndmnt 


tmrgst spmciss 


Combination drug 


comb, dmpmndsnt 


tmrgst spmciss 


Drug disposition 


tsst dmpmndmnt 


tmrgst spmciss 


touts of admin. 


drug dmpmndsnt 


tmrgst spmciss 


Intrauammary infusion 


8*10 dm. 


dairy corns , 
gomts 


Eahavioral 




tmrgst spmciss 



* Tmrgst mpmcims is tbm animal in mbicb drug is to bs ummd. 
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TABLE 7 

CATEGORY: Bff TITOIIAIY DRDCS, 1000. WODOCMG AtMALS 
PURPOSE: Pat it lout, ragulatory support 



Study 


Tatt Parlod 


8paclat* 


Subchronic oral 


90 da. 


nonrodant 
rodant 


Chronic oral 


6 wo. 


rodant 


Chronic oral 


12 mo. 


nonrodant 


Carclnoganldty/coab. chronic 


2 jr. 


rodant 


Hormonal 


6 no* 


•onkay 


Carclnoganiclty 


2 yr. 


rodant 


Taratoganlclty 


6*18 da. 


rodant 


laproduetlon/taratoganlclty 


2 ganaratlona 


rodant 


Spaclal stttdlas (nauro- 


tatt dapandant 


taat dap. 



toxicity, cardlr^icular, 
bahavioral, atc> 

Carclnoganlc potantlal in vitro varlabla 
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.AOOtf t HI SMI RDM 



1 • fit tip (lift, 

MMtMtlM, 

Itifnitlei tmmXlj) 

Mftltli) 



Lint* m (oyi- 
mil) or Ntliat 
MftlitlM (ii|i, 
Mt pmtttali 4 

lMlt-W MflOlft) 



(NUtttf Ml (cfcttOll 

rtnitM, Minimi) 

ti|i| mt irii tnfi 
MM IMllltlM it*) 

Mi ctrtaia totluli 
If Mm M Mi/or 

MMMiflly Mil 



WWOMi ONt ip^licitlon, NjttUtoty nppott 
ffljtt jWDtg MODTMP fPgDAOT IT nOfMID Mm mofflt 



Won iilttd 

(null I)bMM 

tolitioci itriy 




Ml" nit 

lmutin 
(pimtitiii 



ll fl 



Won wlj 
(fMu II) 
tNMfl Mfity/ 
ifflcie* itoty 



Won 

iflduditt 

NO Of 

ehUdburiflf 
pottotltl 



bon furthtr 



bnjtt mV* 

ehmk tott M 
(to 13 tk.) if 
MMM 

MBfOii 



Won MtMnl 
Phiio tit) 
nfity/ifflcnj 
itdf 



tint. 



*/ 

tMfelt 

OtMr ntn. 



ii ipptot. 
roi. 



nou furtmr 



Hon forthtt 



Chwic tOli 
(so 



BE5JJ 

Itf, 

Mirtod* 



0 

IM. 

HOfMl 

(oral uitn- 
jMhw oily) 



Won 
Airbtiog 



non f irtbnr 



mm totter 



oon tetter 

(tttnlc to* 

I MttlMf. 

ittfln cm* 
ilittf 



ait MMtim Mm fit Mitoil ot loMiitioo inti. * 
* OtMlIt MM> MMtiM MfnfHiU to phMi It (U, M to 13 Mill) p:ce«iii pMii I, 
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TAILS $ ' 

CACTSOXY: Biologic Product* 
P9LFOSS: Product Licencing, Product Lot fteleece 



PlODOCT 


TTPS 


Teet Period 


ABDULS USD 


aii otoiogice edalnletereu 
by injection 


Goner el Safety 
Pyrogenicity 


7 da. 
4 ore. 


Onlnaa pig e 

Mice 

tabblta 


Anthrax Vac do* 


Potency 


24 da. 


Onlnaa pig a 


106 Vaccine 


ByperaeneltlTlty 
Potency 


4-6 «ka. 
6 afce. 


Onlnaa piga 
Onlnaa piga 


Botulieuu Antitoxin 


Potency 


7 da. 


mce 


Ctaolere Vaccine 


Toxicity 
Potency- ■ 


72 tore. 
14-lfl da. 


Hlce 
■Ice 


Dlpnthcrle Toxin 


Potency 


40-66 bra. 


Hlce 


Diphtheria Toxoid 


Potency 


5 eke. 


Guinea piga 


Diphtheria Antitoxin 


Potency 


7 da. 


Guinea aige 


Pertueele Pec cine 


Toxicity 
Potency 


7 da. 

20-31 da. 


■Ice 
Bice 


PUfUO fftCClOft 


Potency 


4 uk*. 


Wee 


Tetanic Toxoid 


Xtency 


5-7 eke. 


Guinea alga 


Tetanus teat Globulin 


Potency 


7 da. 


Guinea elge 


Tuberculin 


■eiety 

Potency 


* ate. 
18-24 ten. 


Guinea aige 
Guinea piga 
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xulb 9 - oownrao 



P1QDUCT 


TTPE 


Tast Pw±«§ 


• 

arota!*S TOO* 


Typbol 4 Vaccina 


Potency 


10-17 da. 


Mica 


Xaauna Sarua Globulin 


Potency 


7 4a. 


Oulnaa pigs 


Hepatitis B Vaccina 


Safaty 


21 da. 


Hlca 




Safety 


14 da. 


Suckling nice 




Safaty 


24 ate. 


Calapansaes 




Potency 


28 da. 


Hlca 


Mass 1st Virus Vaccina 


Safaty 


21 da. 


Hlca 




Safety 


14 da. 


Suckling alee 




Safaty 


17-21 da. 


Hotkeys 


Unapt Virus Vaccina 


Safaty 


21 da. 


Hlca 




Safaty 


14 da. 


Suckling alee 




Safaty 


17-21 da. 


' Hoife ays 


neaalas Virus Vaccina 


Safaty 


21 da. 


Hlca 




Safaty 


14 da. 


Suckling alee 




Safaty 


17-21 da. 


Hoifceys 


Polloeyelltla Vaccina 


Safaty 


21 da. 


Hlca 




Safaty 


17-lt da. 


Hoifceys 




Potency 


21 da. 


Hnfceys 


t oli9Vimt Vaccina 


Safaty 


42 da. 


Oulnaa plga 




Safaty 


21 da. 


HUe 




Safety 


17*21 da. 


Hoifceys 




Safaty 


3 ate. 


Haeblta 




Safaty 


14 da. 


Suckling alee 


tables Vaccina 


Safaty 


21 da. 


Hlca 




Potency 


28 da. 


HUa 
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Dr. Guest. As a part of its overall effort to reduce or avoid un- 
necessary testing methods, FDA. has been carefully examining the 
use of the Draize eye irritant test which utilizes test rabbits. Unfor- 
tunately, the Draize test is still the most reliable method for deter- 
mining the potential harmfulness, or safety of a product instilled 
in the eye, such as ophthalmic drugs and devices and some cosmet- 
ic products. 

FDA is considering alternatives to the rabbit eye test and to 
other animal protocols. Among the assays which show promise of 
replacing the Draize test are cell culture methods using cornea and 
other cell lines. In addition, in vitro cell culture research using a 
protozoan species as a model for identifying ocular irritants and 
tissue culture method utilizing excised cornea from animals or eye- 
bank eyes are being investigated. 

It is my understanding that a number of toxicological laborato- 
ries are now involved in testing a battery of sensitive in vitro 
assays reported to be useful in ranking as mild to severe irritants. 
However, these assays need further development and cannot fully 
yet replace the Draize test. 

Complete validation of an assay requires that it be tested on a 
wide spectrum of compounds, in many different laboratories. In 
vitro findings must be related to in vivo and the results must indi- 
cate that the assay is predictable, reliable, and reproducible. 

Again, Dra. Rail and Willett have already commented extensive- 
ly that is going on and is planned at NIH to reduce animal use. We 
have a number of those things going on at the Food and Drug Ad- 
ministration, and rather than detail that at this point I would like 
to submit that for the record at a later time. 

[The information follows:] 
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SUBMISSION FOR THE RECORD 

Subcommittee on Science, Research 
and Technology 
Committee on Science and Technology 
House of Representatives 



May 6, 1986 
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National Center for Toxicological Research 



It 1s generally considered that chemical carcinogens act through a 
mechanism which Includes damage to the DMA of the exposed organism. 
These types of chemicals have been called genotoxins, i.e., toxic to 
the genome. A multitude of short-term bioassays have been developed in 
an attempt to detect these types of carcinogens including bacterial and 
somatic cells in culture. The NCTR has used several of these systems 
to help predict the potential carcinogenicity of a chemical; these 
Include the Ames Salmonella/microsome system; the Chinese hamster ovary 
hypoxanthine quanine phosphoribosyl transferase system (CHO/HGPRT); the 
CHO/sister chromatid assay (CHO/SCE); the primary hepatocyte/DNA repair 
system and gut flora metabolic activation. These assay systems are in 
vitro systems and do not use treated animals and are useful only in so 
far as our present understanding of how genotoxic carcinogens act. All 
of these systems can be utilized solely as in vitro systems or can be 
coupled to the whole animal in an in vivo/ in vitro approach. 

Ames Salmonella/microsome assay: 

This assay is dependent upon reaction of a chemical or metabolite with 
the DNA of a specially constructed bacterium. The DNA damage produced 
may be transmitted as a mutation to the progeny of the treated parents. 
This mutation can be quantified as the' ability of the cells to grow in 
a medium devoid of the amino add h1st1d1ne. When a population of 
these bacteria are treated with genotoxic carcinogens the response is 
..usually dose-dependent. Many of the mutagens detected in this system 
have been identified as animal carcinogens, hence its applicability to 
predicting the carcinogenic process. This system is generally 
insensitive to non-genotox1c carcinogens. 

CHO/HGPRT assay: 

This assay is dependent upon reaction of a chemical or metabolite with 
the DNA of the CHO cell grown 1n a tissue culture environment. The DNA 
damage produced may be transmitted as a mutation to the progeny of the 
treated parents. This mutation can be quantified as the ability of the 
cells to grow in a medium containing the quanine analog 6-thioquanine; 
cells resistant to this analog have lost the purine salvage pathway 
enzyme HGPRT. When a population of these mammalian somatic cells are 
treated with genotoxic carcinogens the response 1s usually 
dose-dependent. Many of the mutagens detected 1n this system have been 
Identified as animal carcinogens, hence Its applicability to predicting 
the carcinogenic process. This system 1s used to complement the above 
system and 1s thought to have more relevance because the genome studied 
1s mammalian and not bacterial 1n origin and theoretically would be 
more predictive of the animal bloassay and from there the human. This 
system 1s generally Insensitive to non-genotox1c carcinogens. 
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CHO/SCE assay: 



This assay is considered to be dependent uDon reaction nf a rh om ,v=i 
metabolite with the DNA of the CHO cell grow ?n a Ussue cufture 

ZlZETu oools a L al f JJT ? h0W, » ho2ever ' that'altTra io ' n 
nucleic acid pools can lead to increases in SCEs and suggests that 
perhaps carcinogens which effect pool size will be deleted The assav 

nto eP the chr^n m p he th ab11 „H " incor P°™te bromodeoxyuri ine' (Brd 
into the chromosome through two cell cycles and then differentiating 
the sister chromatids, it has been observed that genotoxic Carcinogens 
nPnrT^ exchange between sister chromatids in a dose-dependent ™°ner 
mu?a?inL "JEl 1 "? 1 ! 1 .^ l°- P r ! di : ct1 "9 the carcinogenic process. ™ n Tike 
ToL 2 the. relationship of induction of SCEs to carcinogenesis s 

hown tl riP?Prt rS Kn?h- Th S ? yst0m J S hl '9 hl > sensitive and has been 
shown to detect both genotoxlns and some non-genotoxins. A further 

c 3 u S?E f tH h 1S P t - m iS - th3t any cel1 " hi ' h rep? «ies cln £ used 
including lymphocyte ov animals on chronic bioassay or lymphocyte from 
humans in high risk occupations or humans exposed to potential 



genotoxlns. 
Primary hepatocyte/DNA repair system: 



J n p S n a A S nf I* d ,f ende " t "P°" reaction of a chemical or metabolite with 
the DNA of a primary hepatocyte cultured in vitro tissue culture 

radlolaS 15 dependent "Pon^elncor oration of 

[he GO 1 1 rl £rtZ\Z P recursor , to ^A synthesis, into DNA during 

DNA sSnthe^ fnn^ "V CyC l e and 1s referred t0 as ""scheduled 

synthesis (UDS). It has been observed that many genotoxic 

"s'Sab Ht C v e to D orlSi C h ??n at0 ^ teS 1n - a d °se-d™ endlnT^nner, hence 
lrtL%V n i 3 - y u P redict1n 9 the carcinogenic process. The 
^m?"^ 96 ** 0 ^ 1119 he P at °cytes as the target organism is related to the 
ability of this intact cell to metabolized variety of xenob?otics ^ 



Gut flora molaboHc activation: 



An impressive array of enzymatic reactions can be performed bv the 
These' p a a t7 0 ^°hn?h a 0n both !" do 9enous and exogenous com ound< * 

I s reactions both complement and antagonize those carried out by the 
llZ, ^'i^p^TnT^TT sem1 - c ° nt1nu °"s culture system that simulates the 

roTe of S]H^l^i been - de ^ l0ped at the NCTR t0 determine the 
carclnnnlnc m1(:roflor ? 1n the metabolic activtion of potential 

t«H ?° 9 ?* lu 15 a PP roach , is an Interesting alternative to 
traditional methods, e.g., laboratory animals and bacterial 
monocultures or suspensions and a new tool in defining the 
toxlcoloyical role of the intestinal microflora. 
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Dr. Guest. Our hope is that these new tests will result in the re- 
duction of animals currently used in the whole animal tests. 

In summary, Mr. Chairman, in recent years we have been 
making a concerted effort to avoid unnecessary or obsolete animal 
tests, to reduce the number of animals required in tests and to de- 
velop in vitro alternatives whenever possible. It is, of course, the 
agency's primary mission to protect the consumer in the drugs and 
foods area, and in carrying out this mission this agency must rec- 
ommend testing procedures which have been universally recog- 
nized as valid for detecting any ocular of an ophthalmic drug prod- 
uct prior to its human ule. 

The agency regrets the necessity of animals being used for toxi- 
cological testing and has taken steps to promote humane treatment 
of these animals as well to minimize the numbers of animals used 
in testing and in research. 

I will be pleased to answer any questions that you may nave, sir. 

[The prepared statement of Dr. Guest follows:] 
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Mr. Chairman: 

The Food and Drug Administration (FDAX Hke other components of the 
Department of Health and Human Services, 1s actively pursuing a number 
of Initiatives to Insure the most humane treatment po;s1ble for test 
animals and to. reduce or eliminate entirely requirements for such tests 
as the Dralse and LD 5Q . 

In their testimony this morning, Drs. Rail and Wlllett of the National 
Institutes of Health (NIH) present excellent overviews of Department 
efforts to minimize the use of animal tests. They correctly emphasize, 
however, that, since animals are the best surrogates for humans, there 
will be a continued need for their use 1n research 1n order to minimize 
risk to human health. This need 1s reflected 1n the principal law 
administered by FDA, the Federal Food, Drug, and Cosmetlc(FDC) Act. 

FDC Act Requirements 

The Act Imposes on manufacturers the burden of demonstrating that their 
products meet the safety requirements of the law. Apart from the work 
done by the National Center for Tox1colog1cal Research 1n Arkansas, FDA 
conducts relatively little toxicology testing of Its own. Instead, we 
reconmend the type and extent of testing we believe necessary for a 
determination of safety — and then review the data submitted by 
manufacturers to determine whether they meet these requirements. 
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Thus. « requ , re that .11 new hlmB and dniMl drugs ^ food 

additives undergo careful testing In animals: 

- to asses-J their potential toxicity In humans; 
« to determine Aether they have any teratogenic potential; Md 
-- to determine carcinogenicity Soever there 1s the likelihood 
of chronic exposure of humans. 

Animal studies of h«an drugs are of particular importance 1n 
determining Aether ne. products can safely be tested 1n hmans to 
•ssess their potential therapeutic effect. Obviously, u „ u i d be 
-either legal nor ethical to begin h™,„ trials of , drug until Its 
•cute toxicity and other h.nnful potential effects have been carefully 
tested in animals. 

enemies used as drugs to treat animals or as animal feed ,.ddU1ves 
require toxicity testing for several reasons. One reason t, the 
requirement to assure safe use 1n the target animal Aether 1t be a 
food producing animal such as poultry or cattle or non-food animals 
such as horses, cats end dogs. Another ,s the necessity to assure that 
those chemicals used m food producing animals are safe 1f they become 
a exponent of hinan food as a residue. 

Despite the need for animal testing to sane degree. FDA has already 
undertaken or plans to undertake efforts to reduce the ,se of animals 
In research end testing end to avoid unnecessary testing wthods. 
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Acute Studies Workshop 

On November 9, 1983, FDA sponsored an acute studies workshop atter 
by approximately 150 persons from Government, Industry and public 
Interest groups. The purpose of the workshop wss to discuss the 
scientific rationale, requirements and uses for acute toxicity stud 
Includlnq lethality, to clarify £he regulatory requirements for aar 
toxicity data ;nd whether there was any longer a need for a 
statistically exact LD 50 value, or the dose which kills 50 percent 
of a group of the laboratory animals under study. 

The following consensus points emerged from the workshop: 

— There was general agreement among Government and Industry 
representatives that the LD gD test Is often credited with 
greater quantitative and scientific accuracy than It merits am 
that there are other determinants of acute toxicity such as 
site and mechanism of action, early or delayed lethality and 
recovery rate that are better Indices of toxicity and hazard 
than LDjjq values per se. 

— The requirement for LD 50 tests among Government agencies 
and Industry Is much less than that perceived by the general 
public. For example: FDA does not require the use of the 
LD 50 test to assess the safety of the products It 
regulates. 

— Industry and Government agencies support the development and 
validation of alternative methods— those us1n$ as few animals 
as possible. and those that use no'anlmals. 
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United States Government agencies are cooperating on animal 
welfare Issues with other countries through organizations such 
as the Organization for Economic Cooperation and Development 
(OECD). 

FDA Steering Committe e on Animal Welfare 

As a result of this workshop. FDA established an Aqencv-wlde Steering 
Committee on AMmal Welfare Issues to review Its guidelines on the use 
of animals and to recommend changes (where needed) to the Commlssoner 
of Food and Drugs. On August 15. ig M . the Steering Co^lttee Issued 
Its final report which called for, *nong other recommendations: 

- greater coordination among FDA Centers In the use and 
development of jn vitro alternatives to animal testing 
Instituting more uniform Agency-wide prrctlces for the care 
and handling of animals, and 

~ establishing a permanent FDA animal welfare committee. 

The recommendations were adopted by the Agencv and at present there 
Is an active animal welfare conmlttee. We would like to submit a copy 
of this Steering Committee's report for the record. 

Dralze Test 

As part of Its overall effort to reduce or avoid unnecessary testing 
methods. FDA has been carefully examining the use of the Dralze eye 
Irritant test which utilizes test rabbits. Unfortunately, the Dralze 
test is still the most reliable method for determining the potential 
harmfulness. or safety, of a product Instilled In the eye. such as 
ophthalmic drugs and devices and some cosmetic products. FDA 1s 
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cn-sidering alternatives to the rabbit eye irritation test and to 
other animal protocols. Among the assays which show promise of 
replacing the Draize test are cell culture methods usinq corneal and 
other cell lines. In addition. In vitro cell culture research using a 
protozoan species as a model for identifying potential ocular irritants 
and a tissue culture method utilizing excised cornea from animal or 
eyebank eyes are being investigated. Fou toxicology laboratories are 
involved in testing a battery of sensitive in vitro assays reported to 
be useful in ranking chemicals as mild to severe irritants. However, 
these assays need further development and cannot yet replace the Draize 
test. Complete validation of an assay requires that it be tested on a 
wide spectrum of compounds, in many different laboratories. Jn vitro 
findings must be related to jn vivo data and the results must indicate 
that the assay is predictable, reliable, and reproducible. 

Research Activities 

Ors. Rail and Willett have already commented extensively on the 
rese 3 rch that is being done or planned at NIH and elsewhe^ to reduce 
the use of animals in testing. Rather than detail specific FDA 
activities at this time, I would like to submit for the record, a list 
of research activities which we have undertaken to develop new and 
appropriate tests which will either replace or refine existing tests. 
These we hope will result in a reduction of animals currently used in 
whole animal tests. 
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Conclusion 

!« s^ary. Mr. Coalman. ■„ recent years * have been Mk1ng , 
concerted effort to a»o1d unnecsssary or obsolete animal tests, to 
reduce the n m bers of annals required In tests and to develop Jn vitro 
alternatives *enever possible. . should remind the Subc-lttee that 
t"e Agency's primary mission 1s consumer protection. In carrying out 
this mission, the Agency must record testing procedures eMd. have 
been demonstrated to be universally recognized as valid for detecting 
any ocular Irritancy of an ophthalmic drug product prior to h m a„ use. 
The Agency regrets the necessity of animals being used for 
toxicologlcal testing and has taken steps to promote h m ane treatment 
these animals as well as to minimize the nu*,er of animals used for 
testing and research. 

We -111 b« pi eased to answer any Questions you or the other 
Subcomnl ttee members may have at this time. 
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effort ttST^inWtematives^ opposed to the balance of 

*Wp other research going on there other than alternatives? 

th Dr S ffe Sn is focusing specifically cn non-mamma- 

^t^?^^ST^ $1 million worth of 
ef D?Wiixm. That is just what this section is entailing i* l ite ac- 

19 Mr. Walgren. Now, there we are talking about alternatives to 
m D?. m Wi 8 iLrr. That term becomes very difficult to , u^w > tatolk- 

■IToftWMse It is difficult to ask the question, are there al- 
^^^^ nS^»«rch, or mammafian modetom 
research, because you would use a mammalian model when that 
system was suited to your investigation. 

rf-S tnat way, but that when someone comes al ong ™^ proposesa 

h kl&^ltt&SSL^tefe'Et at the 

JEVSfS *Sr r 3fl? sterna a. ' ^^many^Sa 
research since their first inception, 1 don t Know how many yea™ 

Sea^tlSn biomedical research that is looking at cell, cell func 
S^fepl^^ 

by to wS^-SSToS' office made awards in support of new 

^*£S5Ef« support - ^ta J-f -jl-jg J*! 
^anfai^fe^ Sen's SftSHSKf the 

funds we have available? „, „ 

Mr Walqrbn. Do those predate your office? 

TVr WnWr The American-type Culture Center did, that was 
au25irSi^^ft»2^^of the organizational level of the 
SSSSrf^dSSoeaiid then those dollars were also moved to the 
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'S^JSSS^ ^ ^P 01 *™* for administer- 

The MIT Cell Culture Center is a new activity. 
Mr. Walgrkn What is the dollar value of that? 
Dr. Wiixett. That is about $256,000. 

su^rS^n^?' ^ " th6re 0ther new activit y' that are 
fir. Wolett. Outside of the partial support, no, for the other ac- 
w£vw, that T T u menti ° n ed. The Nematode Center at MiSuri 
which we partially support with the Aging Institute: the S3 

Srteh^ArtLv te ? Ch ?? g f' which ^division is ^g^ 
port with the Arthritis Institute; and the CDNA libraries which 
aunnor^sharing this activity with child health h We 

ait^tX^^J^ ^ tfce measure of new activities supported 
since the establishment of your office? ouppwruju 
Dr. Willemt. Through the section? 

The new activities would be $256,000 with-roughly $500,000 
mutn^Kin1r 0Ximately * 500 ' 000 — t 0 g f &! totalis $1 
Dr. WiLLErra. $1.1 million. 
. Mr. Waixjrkn. Let me ask Dr. Rail, then can you respond to the 
same thought; how much new is going on in tfie JSTalterna 6 
Si^L^\ yOU v lo ? k at y° ur bu *et and you break* ullre™ e 
ofalte^vt?"^ t*™****™ are «vol4l in the direct pursuit 

eSSrw 

If SftSitElS? P^cology, which reau/deals withSch 
i ^ g^^PP? 11 haa been growing, but it started at a fairlv lawre 
miH o^vt^^ 1970 8 - 11 ^mewheSb^ee^ ?$10&d5B 
SmXtrc^l? 068 not the new "quest for apphca- 

^Mhat I mentioned, on nonmammalian specieTand toxicoFogical 

Mr. WAMMwrn. How much money is involved in that? 
th^5^JS « on * ka 2" yet > thfa ' top**** upon the quality of 
SofSf T^]*? 118 ^ neJrt y ear ' B bud ? et » wh "h we donTmute 

^liL 60 "? 1 ® o^eaeral observationa. In science you look for the sim- 
plent system that works. And this actually forces science to mo\£to 
noiimojnmajan systems, which tend to be sSe^dl£>?e2 e£ 
Setme^ 1 that * • eon8 ? ant .?? IthhK $ng ™ 3 

wSSTi&i ** onom y right to look for alternative methods 

Su? thoae^ ^ Catalog of re8earch efforts and pick 

n.&tJS* toiriological efforte where we want to develop better meth- 
ttS&ZtlvP* de8c u ribe ^ as development of Sw aS £tter 
methodologies. If you ask for alternative tests, you wouldn't find? 
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Mr Walgren. Yes; but am I not right in thinking that the Con- 
gress has asked for your agencies to pursue this in particular, and 
although, when you look at the research that is done out there that 
is investigator-initiated, you might not see it leaping out as alterna- 
tives, nonetheless you are charged with administering a program 
that is designed to have a purpose, and one of those purposes is the 
development of alternatives. What effort can we show to the public 
that is targeted and designed to pursue that goal? 

Dr. Rall. I think our RFA is precisely on. It was 

Mr. Walqben. RFA is that again? 

Dr Rall. Before this nonmammalian species, this is precisely 
what I think you all wanted. I discussed with some of the animal 
welfare people this precise project over the years. 

Mr. Walgren. Yes; I think so, too. 

What I am getting at and I don't want to be undercutting—— 

Dr. Rall. The other thing, we do this in the normal day-to-day 
business, we are always looking for better methods, ana many ot 
those are what would be called, currently alternate. 

Mr. Walgren. Yes; but realizing that you have always done that, 
the question is one of how successful are we in finding it? 

When we look at the budget of entity as a whole do we see that 
alternatives are thin layer of— whatever you call it— on top; or are 
they building in terms of that effort to occupy a reasonable amount 

° f Dr. r RALL et In our MTP, which is around $70 million, they are 
about 20 percent. They have built up from about 8 percent over the 
past few years. 
Mr. Walgren. Is a lot of that in the gene — - 
Dr. Rall. A lot of it is genetic toxicology, because some ot the 
simpler systems are just beautifully available for that sort of stutt. 
We also, of course, are interested in other things. The teratologi- 
cal effects, we are trying to study by using organ culture, and so 
forth, and so on. . , , . , 

Mr. Walgren. Let me ask you this, if you were to set aside the 
gene carcinogen tests, that 20 percent would be reduced substan- 
tially, would it be reduced to 3 percent, or 2 percent? 
Dr. Rall. I don't know. I will go back and look. 
Mr. Walgren. I would appreciate that. 
Dr. Rall. It will be reduced substantially. 
Mr. Walgren. Proportional measure; it is just a way ot letting 
all of us know how much of an effort is going into one. 

Dr. Rall. And we do expect this grant solicitation will bring 
forth many interesting ideas. I have scanned the applications and 
they should be a lot of fun. .„ . , ... 

We are, of course, now being— with this we will help support the 
Johns Hopkins and Rockefeller University effort. 

Mr. Walgren. Well, then let me ask Dr. Guest, if I am not cut- 
ting you off, Dr. Rail, that this same measure at the FDA, is there 
any substantial proportion of funds being allocated to the pursuit 
of alternatives at this point? 
Dr. Guest. I think we could furnish that. 
[The information follows:] 



124 



74 
1658 



121 



SUBMISSION FOR THE RECORD 

Subcommittee on Science, Research 
and Technology 
Committee on Science and Technology 
House of Representatives 
May 6, 1986 
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FDA Resources Related to Pursuit of Alternatives to Anim al Testing 

Althouqh FDA does not budget specifically for research on alternatives 
to animal testing, the Arjency does perform research to develop test 
methods that are faster, more accurate and more relTable than a^mal 
testing so that FDA can better ensure that food and drug products are 
safe to consume. In fiscal year 1986, FDA will spend appro X1 mately 
$1.0 million, including 15 Full Time Equivalents (15 people workmg 
full time for one year each), in support of research on qual Tty control 
methods that will substitute for currently used ammal tests.- Fundmg 
for the past three years has been approximately at that same level as 
wel 1 . 
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Center for Veterinary MediHnp 
Dirofilaria Immitis (Heartworm) Model 



itMT^'ifailS , ^» ^ FDA t0 devel °P - in vitro 
against precardiac™) I Sc Jof ar? a ? C s? aq es al O rT e ? 1 ^ 0f T P ™"^ 
model nay provide an alternative tn ,,f?n2 5 of °; Iumtis. Such a 



Xenobiotlc Metabolism Model: 



and expedite the process of ^sSe^SRp^^ 1 S ha ' would both l^rove 
n food animal species. The DroarS5f, haZard of dnjgs and chemicals 

(1) whether an in vitro motel baled^n I Vl^J, t0 Pennine 
biologically accepTSbrl a??roac £ P stun? ^ ^ ne hepatocytes is a 

biotransformation and conjugation reartw? ? en ? b1ot1c metabolism 

(2) whether the bovine hepitocyte i va? I tl'n T 1 "? spscies ' 
generation of metabolites in t£ ^i! '? for Predicting the 

fate of selected chem cal subs£n«° ?„" J"" 1 ; \ nd { V the metabolic 
(isolated hepatocytes) . sul)stances ill vivo (cattle) and In vitro 



Center for n P ylces and Radiological Hp^h-h 
Peripheral Lymphocytes in Culture: 



"1^^ term in vitro cell 

Including humans both ? 0 a Iterm?!e £V* «^"^mosomes, 
ndlvldual and to monitor chanws I th ? chromosomal complement of an 
Interval. Techniques have devpi™pH Ch . r0moSOmes dur1n 9 S0TO 
peripheral lymphocytes to t«t 1„d1»ldEw * mit the use of 
mocrowave radiation. The test riltlrlt V s l or re spons1veness to 

transformation in "eMchV l^ocrfes «la?£ S °! 'T 9 ^ (1) b1ast 
DNA and RNA syntheses and (21 ™ i£™ enla rge and undergo a blast of 
markers Increase o the surface of ™ 6 reSp ° nse 1n wh1ch i"™™ 
Both have been useS 2 sLdy "spons?veness°n? h^ S ° f J^cytes. 
«1ce. The two types of resUTOe* „^ 

Sister Chromatid Exchange: 

after uSs^SiS^S^^ar' 1 ■ ^P" 0 '*". can be examined 
between the two' slscer'chrLuds rfZ'ct ,i s t r 3 Uency ° f exchan 9« 
some circumstances the aDDearanrP nf J? V ell 2 chromosomes. Under 
parallels mutagenesis? t ?tudv SLSli ^ ter chromatid exchanges 
performed afteTu"rad1at1on LoosurP a"? the tW ° types of Ganges was 
1s viewed as useful for ronltorlno ^ , At £ r ?? en J' ho " ever » the test 
individuals. As an ttlT'SWttM Wl be 
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used in combination with other genetic test systems. The sister 
chromatid exchange system may have potential use in monitoring 
legates from implanted medical devices, and preliminary studies have 
been conducted with such an aim. A known problem for use of the 
exchange test in humans is that smokers react differently from 
non-smokers. 

Corneal Cells in Culture: 

Techniques have been developed and described for the separation of 
epithelial and endothelial cells of the cornea and for establishing 
cultures of both types of cells. The cell cultures have been used to 
study cell responses to ionizing and microwave radiations. 

Mutagenesis Test System: 

Substantial work has been performed to develop and test a cell 
from a mouse lymphoma for quantitative ^^"«^. s n t p udle J 1 f 8Y a . Var a ety 
of substances. The "Clive" strain of a standard line - L5178Y - nas 
been used to test for mutagenicity of ultrasound, photosensitizing 
chemicals, selected other chemicals, and ultraviolet, and to compare 
the mutagenicity of a series of standard lamps. The test strain 
contS to baused widely among laboratories interested in genetic 
toxicity. Data derived with this test system have been used in 
regulatory actions involving light-emitting electronic products. 

Differential Sensitivities: 

Separate strains of the L5178Y mouse lymphoma cell line have been 
developed - H5178Y-R, which is highly tumorigenic, x-ray resistant, and 
UV-, heat, and drug-sensitive; and H5178Y-S, which ^ non-tumorigen ic, 
x-ray sensitive, and UV-, heat- and drug-sensitive. These >train hav. 
been utilized to examine radiation and chemical mutagenesis, and to 
examine factors that relate mutagenesis with "^ n »9«tS u i.?Sr*» nt1 
Data obtained with this iest system have been used in tegulatory 
actions Involving light-emitting electronic products. 

Neoplastic Transformation in Cell Cultures: 

Methods have been developed that permit direct Inspection of cell 
cultures to Identify cells that have lost contact Inhibition; that is, 
c ow ed cells wni resume proliferation and will pi e up in a growth 
pattern associated with cancer cell c-°wth. The transformat on assay 
has been used to examine radiation and chemical carcinogenesis; data 
from use of the system have been used in regulatory actions involving 
ftSt-MlttlX elecirSnic products and photosensitizing chemicals. 
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Viral Probes: • 

The use of viruses has been exploited for development of methods for 
■SS l U l! r S ™ S °£' ac "J e t0 *icity. To date, it has been determined 
that the ability of cells to support replication of viruses closely 
parallels cell survival. The viral probes have been used to screen a 
group of photosensitizing chemicals, some phototherapeutic druqs and a 
known carcinogen. The carcinogen use was associated with an " 
enhancement of reactivation of cellular capacity to support viruses. 

Cell Toxicity Reactions to Medical Devices: 

Evidence is accumulating that some types of medical device materials 
react in the body and may underao sufficient change to impair the 
function of the implanted device. Methods are being developed to 
examine materials placeH in tissue cultures, with cell toxicity as an 
endpoint, to determine what changes are aoparent in the material and 
to examine the possibility that highly reactive states of certain 
metabolites of the cells may be associated with deqradatlon of the 
material . 

Biotechnology Probes: 

Work is under way to develop DNA probes for use in toxicity testing 
At present, analysis of DNA fragments resulting from restriction enzyme 
digestion of DNA are being used to detect abnormal genes. The 
fragments are being marked - hybridization of the fragment with ' 
specific DNA sequences, with viral and bacterial DNAs, and with RNA 
thus forming complexes that can be used either qualitatively or 
quantitatively to dstect the presence of the substance of interest, or 
to locate and Isolate the substance, or to observe its behavior during 
and subsequent to the application of a stressor of the test system. 

Cellular Immunity: 

Immunological defects are present in a number of human disorders that 
heighten sensitivity to radiation, and include ataxia telangiectasia, 
xeroderma pigmentosum, Bloom's syndrome, and systemic lupus 
erythematosus. Studies are underway to develop suitable cellular 
systems that can be used to study Immune responses. Such systems 
Include cell membrane modification (remodelling) so that the receptor 
areas change their functions in attaching molecules at the cell 
membrane surface; and the modification of the attaching molecules - 
modulation of antiqens. in these studies, ELISA-like probes will be 
developed and used. 
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Cell Chemotaxis: 

Macrophages, and in certain situations monocytes may respond to the 
presence of foreign substances and migrate to the site of the 
substance. Methods have been developed to examine the migration of 
macrophages across of porous membrane to a diffusable substance. • Such 
recruitment of macrophages from implanted devices can present evidence 
of materials leeching from the device. Aspects of cell chemotaxis have 
been pursued 1n studies of ultraviolet and microwave effect. In 
neither case was chemotaxis clearly demonstrated, although cell 
migrations were observed. 

Center for Food Safety and Applied Nutrition 

Percutaneous Absorption Methods: 

Testing is done to improve in vitro methods for measuring and 
predicting percutaneous absorption of cosmetics. Methods are being 
developed, using tissue culture media, to maintain viability of skin 
during 1n vitro studies. 

Culture - In Vitro Cardlotoxicity: 

Testing is done to improve and validate an in vitro system through the 
use of primary cell cultures of neonatal rat~hearts for rapid and 
convenient evaluation of potential cardiotoxic agents on Isolated cells 
from target organ tissue, and of the impact of nutrients on cell 
function and resistance to cardlotoxicity. 

DNA Repair in Primary Rat Hepatocytes - Procedural Aspects: 

Testing 1s done to Identify and define several methodological aspects 
1n the conduct of the DNA repair test with primary rat hepatocyte 
cultures In an attempt to standarize the test for uniformity and 
reproducibility between experiments with emphasis on weakly active 
agents and low doses of active substances. 

Evaluation of Typhlmurium Strain TA97A: 

Testing is done to determine whether Salmonella typhimuriurn strain . 
TA97A is more effective at detecting mutagens than strain IA1537. 
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I" V^tro Transformation Method: 



TV* 
it 



M ;;'i is dor o develop a metabolic activation system for in vitro 
oraatlor, assay using BALB/3T3 cells, JH viwo 

^Sten^f^ 1 in t j??. 0 ^ Chem ^ Cal ^^ 0r carc1n °9*nic or tumor promoting 
potential, in ^vltro transformation is unique in that the endDoint 
measured f^ThraTTeration nf rpii n»mho nn u iu7_ .r™?? 1 "- 




">™' G " i iij, nowever, do not have the capacity to metabolize all 

2t?J2 on^vli: r ^ l ^ m ^- re ?? t1Ve ^ mS - A nonc^ol^ 1 x gl us 
activation system 1s a critically needed component. 

Cryopreserved BALB/3T3 Clone A31-1-1 cells will be used for the studv 

J?nninn° n |,? a ? been characterized with respect to saturation dlnsUy 

Effor 9 wl?l 1C bl en rt^r?prt b 1 " 9 VT, 3 2 d r ? Sp ° nSes t0 ™& I "rcSSgeS: 
»r be t <H>ected toward the development of a metabolic 

tM^ a £™\5 yStan Wh1Ch Can be 1ncor P°'- a ted into the In vitro 
transformation assay. Microsomal fractions will be DTTo^Tfrom 

tTac iva? aSTS* f r^ r ^°^y the e n P fo e r^^ility 
of the cells chemicals to Induce morphological transformation 

Biochemical Indices of In Vitro Developmental Toxicity: 

The objective of this study 1s to evaluate Interactions between 

deve oS a S d ? tpo 5 ure to 1 natural toxicants on embryonic 

development, fhe rodent embryo culture system developed and 
standardised 1n previous fiscal years will be utilized 1n these 

Toxicant!?' ° f B1ochem1cal Correlates of in VUro Evaluation of Natural 

^?tro C eva?u 0 t1n t n h1 nf S ^ 1 V°J e : el ? P b1och ««1«l methods for the 
_in vitro evaluation of food related toxicants, specifically the use of 
a-kT3ney explant system for the Investigation of renal toxicants" " 

Biochemical Parameters - Macromolecular Biosynthesis: 

lMhJi 1 B 9 „?i 1 ]. deV f l0p and , ut1l1ze sensitive methodology to study the 
animal cells! " tox1cants °" macromolecular metabolism in 
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In vivo and In Vitro Models for Dermal Toxicology: 

This study will continue to investigate and improve in vivo and jn 
vitro testing procedures intended to predict human SKin irritation, 
sensitization and phototoxicity associated with exposure to cosmetic 
ingredients or products. 

In vivo and In Vitro Models for Ocular Toxicological Research: 

The objective of this project is aimed at conducting in vivo and jn 
vitro research to improve testinq Drocedures for evaluating eye 
irritation and other aoverse "ocular effects. 

Isolation of Foodborne Pathogens and Evaluation of Their Relationship 
to Human Disease: 

Testinq is designed to develop a specific serological assay for the 
A. hydrophila B-hemolysin (cytoto. r-enterotoxin) that is active in the 
Tabbu Ilea! loop and suckling mouse assays. To identify virulence 
determinants of A. sobria and A. caviae . 

Pathogenicity and Incidence of Foodborne Microbes: 

Testing will develop, design, and implement new tests for foodborne 
microbial pathogens. Most of these tests will be based on DNA 
hybridization methods used to detect specific genes that are essential 
for microbial virulence. Effects will be made to develop synthetic 
deoxyribonucleotide hybridization probes for these genes. 

Pathogenicity Surveillance Mechanisms and Incidence of Foodborne 
Microbes: 

Objectives of this research are to purify the enterotoxin produced by 
Yersinia pseudotuberculosis , develop antibodies directed against it, 
Tnd I develop an Immunological test to detect .the enterotoxin. 

Collaborate with Mr. Robert Becker, FDA, Dauphin Island, Alabama, on 
the screening of clinical isolates of Plesiomonas shigelloses. This 
screening will be performed in adult rabbit 1 ieai loops and tissue 
culture models. 

To isolate and characterize the factor(s) produced by Vibrio cholsrae, 
strain CVD 105, that are responsible for the virulence of this microDe, 
This strain is devoid of both the vibrio cytolysin and cholera toxin , 
yet continues to produce diarrhea in human volunteers. 
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Pathogenicity and Incidence of Foodborne Microbes: 



The study will identify the virulence factors produced by clinical 
2nJ-lf o r. Canl P^ 1ob ?P ter . s P«ies. To develop regulator} tests for the 
identification of pathogenic isolates from foods. 

Campylobacter Jejuni/col i cause between 5 and 10 percent of all 
diarrhea in the United States. This is more than the number of 
infections caused by Salmonella spp. and Shigella spp. combined, since 
the mechanisms of pathogenicity for Camp y l obacter spp. are unknown: 
this study is designed to identify the responsib l e virulence factors. 

to 0 taan n DlIease- b0rne Path ° 9ens and Evaluation of Their Relationship 

Sft^w -!lr r ?U* } * laboratory tests that will distinguish 
parogen c fro„. rt6r yS y^n1c strains of V. vulnificus and other 
opportunistic pathayi . — 

Kfant Formula" 1 " 1 ^^ Methods t0 Evaluate the Protein Quality 

The study objectives m farther expand the data base on the use 
iOTK'S 0 ? 5 £?V2' 5?* the ?PP^ility of selected in vitro" * 
Sif™ 1 determining the protein quality of infant formuTasTTFr in 

HtM'S?""^?. ??! t10n n,eth0d tested 1n house Predicted moderated 
weTTthe digestibility component of protein quality. 

Methodology Development - Mutagenic Testing: 

I^^VV!? 15 T k J S t0 eva luate and improve upon methods that 
chPmir e ?c dev ^ed for the detection of mutagenic and carcinogenic 
chemicals in certified colors. 

c^H! Ca h / i nStr i!! enta ] TOtnods for vitamin analyses: Methods are under 
study that wou d replace current bioassays for vitamins, e.g., the rat 
bioassay for vitamin D. 3 
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FDA Research Initiatives Which Will Replace or Refine Existing Tests 

The following research activities are being or have been undertaken by 
FDA to develop new and appropriate biological tests which could replace 
or refine existing tests and reduce the number of animals currently 
used. 

Center for Drugs and Biologies 
Pyrogen Testing: 

Guidelines are being written and will be completed within the next 
several months defining what a manufacturer must do to use the Limulus 
Amebocyte Lysate (1n vitro ) test to replace the rabbit pyrogen test 
(1n vivo). Many manufacturers have already. switched from the use of 
raEbTET"to the use of the horseshoe crab amebocytes for testing for 
endotoxin. 

Plague Vaccine: 

Over the past several years FDA has had a contract with the Department 
of Navy to develop a single, direct. Enzyme Immunoassay (EIA) (™125™J 
that can be used to standardize plague vaccine lots based on tneir 
content of the protective components. This assay would jeP 1 ***™* 
bioassay (mouse test) that is presently the only means of calibrating 
plague vaccine. It appears that the In vitro test will replace the use 
of mice within the next year or two. 

Oiphtheria Antitoxin: 

The tissue culture microtiter technique involving challenge of diluted 
diphtheria antitoxin with toxin in cell culture is being developed to 
replace the guinea pig (jn. vivo) test. 

Rabies Vaccine: 

Reaoents and Techniques for 1n vitro potency testing of Rabies Vaccines 
uling the "single Radial IrnmunodTTfuslon (SRIO) Technique have been 
developed. These techniques are similar to those used for Influenza 
virus potency testing and could lead to an 1 ^ roved / a 5 1 " u V mnMco e 
potency assays and eventual replacement of the standard NH mouse 
potencV testf An international collaborative study 1s being-TnTTiated 
and will Involve control agencies and/or manufacturers from tne 
following countries - United Kingdom* Trance, Germany and Canada. 
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ST a^SK 8 ^ mucl L of thf i activit y that we have 

S L pffio J?^ 68 X ea ^ to do "Mi substituting for 
uSr^lnf ^f^? m f^ the ^ e J 8 a . lar * e ^centive in the drug 
tfonf SL*^ o? e f00d addltlve8 industry to move in those direc- 
tions because of economics and public opinion. 

™. e i. a £ e i I0 V P^arily a research group, as you know. Our re- 
oftS h #4'* 1 SS. relatiwl! ' " MU " W » 

I can cite for you a number of examples where we have soent 
to* tha SSSff to the <LuaUtrcon?roi a klitt 

vlS'SJdS^^ tUte fo ? use.>or instance, in several 

stem* h£2!? *5 n *° W m Y^"* te8tin g techniques for in- 
foTthe KKS? ^ VaCCme ' f ° r the rabies Vaccine ' «* 

th^th^sth^wo^ 6 5 0Utinel y Mk for from a drug sponsor are 
tnose tnings that would detect pyrogens or endotoxins in injectable 

n^eS'of^r^hi?^ 111 f ° r T ^noecr& 

m neu ot the rabbit is commg to favor and is being widely used 

We have developed model systems to test drum for use in heart 
fftaSSSEi 1 ^ 80 ^ ™ redUCe the «St?rf dogs^eSd 

res^ch ^SSjipy° U Tf haVe "tfi for the record a nst of the 
K JS i/ y ? U ^ the question, though-and I 
naven t seen that list, so I look forward to that— if vou were asked 

yeaT ME T y *»» ^ ro A mitkted hTtne SsTs 

SSWto tffi PUIBmt ° f altemati ^ would there be a good 
Dr. Guest. I think the amount of dollars spent as relates to our 

fSSbAhe^ 0 ^ ^P**?ttaL but I Sd^avet 8 fum°4 
to ti he record. I don't have it in front of me. 

record sorifX™ J** Mk X° U tf , y° u would that for 

veSSn? AnH Tw*?/ 0 ^ ° n , th08e 3 years to jee what is de- 
th SJs L^nin^A,^ the rea l ^estion, whether there are some 
SSyZM »* that you are ob- 

Mr. BoehleKt. 

thafanteS'i^V N J H ^viewed to insure 

inat anmiai use is cut to a minimiun? 

^^^^^Z^l^ *?. answer, yes, .in the 



SrJJfT 6111 ? -to» the inveaMgator in proposing for use to obtain the 
objectives he says are worth obtainW^lSa wiT tadSfif h! 
using an animal model, what onehels going to use S he is 
ffSLJ^^^^ et To aRSttt tha ffi would 

. BomtuaiT. Have you ever canceled any projects because of 

Mr. BpaHLKBT. Well, NIH? 

m MintSST^^ ^ B8ear ^ h projectB; y® 8 - Tne" was one case 
in point— you mean prior to review or 
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Mr. Boehlert. When the award has already been made, a project 
is in process, you have reviewed the progress and made a determi- 
nation that it should be canceled; have you ever done that? 

Dr. Willett. I really can't answer that, but I am sure I could 
supply that to you. I could check back with my colleagues. 

Mr Boehlert. Dr. Rail, when you added parenthetically that 
you are not an expert on dairy cows, my ears perked up, because 
with your credentials, and your experience, and the fact that you 
are not an expert makes you an ideal candidate to run that pro- 
gram. We might get some common sense. v _ . 

How close are we, Doctor, to finding an alternative to the Draize 

te Dr. Rail. I really don't know. Again, I just have not followed the 
Draize test. That is not an area of toxicological investigation that 
we have pursued. _ 
Mr. Boehlert. Dr. Guest, would you be the person to ask.' 
Dr. Guest. My sense k that we are very close. And very close in 
science is maybe 4 or 5 years, sometimes, but that is close. 

I think probably Dr. Goldberg is probably better equipped to 
answer the timing than I am, but I am encouraged by the progress. 

Mr Boehlert. You mentioned— you reported on that acute stud- 
ies workshop, and if I read what you are saying correctly, you are 
not very enamored with the LD-50 test. You say FDA does not re- 
quire the use of the LD-50 test. Do you do anything to discourage 
its use? , • „ „ 

Dr. Guest. We have gone about very carefully expunging any 
words that have to with that kind of toxicity test from any guide- 
lines or regulations that we have. And, in fact, I guess, the latest to 
go was in May of Inst year, when we stopped requiring it on some 
antitumor antibiotic batch testing. , 
What one does is explain in guidelines that these are the kinds 
of testB that are necessary, are certainly not the LD-50, and then 
the scientists as they review the protocols that the drug sponsors 
bring forward, look for signs of either excessive use of animate or 
excessive procedures in terms of humane care of animals. So, i 
think, probably, yes; and as weU as every time we are asked, and 
any time anybody will listen, we tell them that the LD-50 is cer- 
tainly not the precise kind of test that we need. 

Mr. Boehlert. Would you say the use of animals in testing is on a 
decrease, leveled off, increasing, what do you think? 

Dr. Guest. The numbers are not very precise, and you cant set 
many trends if you have to ask for numbers. But my impression, 
just having been in the business for awhile, is that the incentives 
are away from animal use. 
Mr. Boehlert. Dr. Rail, you are nodding m< _ 
Dr. Ball. Unit and level are going down, I would guess. But 
again, that is sense, that is not hard data. 
Mr. Boehlert. Dr. Willett, do you have the same sense? 
Dr. Willett. I really don't know with the information that is 

available. . ,,_ 

Mr. Walqrbn. If the gentleman would yield? 

You look at NIH's budget, the amount that is being spent on re- 
search involving animals is going up. I would gather that the 
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amount that we are able to identify for nonanimal research is ex- 
tremely limited. 

Dr. Rall . One comment; the NIH budget over the last 6 years in 
constant dollars, has been level. 

Mr. Waloren. But is that to again say that the amount spent on 
animal testing, the amount spent on projects which use animal 
testing has not gone up? 

Dr. Ball. The amount has gone up. But it is my sense that you 
are buying the same amount of research, the same amount of 
animal testing. I don t think animal experimentation— I don't 

i2r w gone SP wn » but 1 don,t think [t no* gone up either. 
^ Mr. Waloren. Has the amount of money in direct pursuit of al- 
ternatives increased? 

Dr. Willett. Again, if we use in testing I would imagine, yes. If 
you look at the total package of the NIH portfolio, that category 
that doesn t use either mammals or human subjects has again re- 
m ? med esBentiall y constant since 1977, if that is of any use 

Mr. Boehlert. Dr. Guest, one last question. On page 4, you say 
pur agencies or our Government are cooperating on animal welfare 
issues with other countries through organizations like the OECD. 
Are we the teacher, or are we the student? 

Dr. Guest. Oh, I think we are often the leader in those areas in 
developing harmonized guidelines, and requirements that would be 
acceptable around the world in testing. So I think quite often we 
ar S/r« teacher - !L e always learn; but we are obviously a leader. 

Mr. Boehlert. That is good to hear. Thank you very much, no 
further questions. 

Mr. Waloren. Thank you, Mr. Boehlert. 

What happens when budgets are reduced— and we had a reduc- 
tion m April of this year— were the non-animal alternatives pro- 
grams were reduced more than other programs were reduced, or was 
the reductions equal? ' 

Dr. Rall. At least speaking for my institute, it was on a case-by- 
ca^e basis. It was an attempt to determine whether or not each 
grant could take 5 or 10 percent decrease to make up for those that 
couldnt take any. I saw no trend either for or against the use of 
whole animals. 

Mr. Waloren. How about the other agencies involved? 

Dr. WnxETT. In the case of the division, the reduction was the 
same in all the areas. 

Mr. Walorkn. And how about FDA? 

Dr. Guest. I don't see any disproportionate cut, Mr. Chairman. 

Mr. Waloren. Do you have access to a nuclear magnetic ma- 
chine, is it economical? 

Dr. . Rall. It is terribly expensive in terms of the first cost It 
used to be known as nuclear magnetic resonance, but it has noth- 
ing to do with radioactivity, so its name is changing. It has to be in 
either a building with essentially no steel, or a constant steel 
frame. 

Mr. Waloren. Yes, I know it is expensive. 
Dr. Rall. But we think in the long run it may be very economi- 
ca L on & you get ?? er the capital cost of buying it and installing it. 
Mr. Waloren. Have we bought it? 
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Dr. Rall. NIH has a number, and we have— NIH has at least 
one that is suitable for patients. We are buying two machines 
which are suitable for animals. 

Mr. Walgren. Do we have them now. Are we running ani- 
mals 

Dr. Rall. Oh, yes. 

Mr. Walgren. That is good. 

Dr. Rall. We would be glad to submit for the record some ot the 
pictures, they are awful impressive. 

"Mr. Walgren. Dr. Rall, you are really on record as feeling the 
LD-50 test is a pretty— not so useful measure of measuring health 
hazards. 

Dr. Rall. I would like to make one comment about the LD-50 
test. I think it has gotten a bad rap today in a sense. 

It was designed back in the days of tinctures and elixirs and 
pharmaceutical agents that were made by taking a plant and ex- 
tracting it— digitalis for example, tincture of digitalis was the 
standard treatment for heart disease. Tincture of digitalis is a very 
uneven compound. Some plants had much more than others. And 
so you were faced with a very variable, but basically highly toxic 
medicine. r _ 

The LD-50 was designed to try to calibrate the toxicity of each 
batch, so that you could make it uniformly toxic when it went out 
to the pharmacist, and that is its real purpose. And for that reason 
you needed a kind of precision that I think we don't need anymore. 

And the sort of range finding tests and so forth are quite ade- 
quate for today, use less animals. But in its time the LD-50 saved a 
lot of people from digitalis toxicity. But I agree that there is 
almost, almost no place for it. 

Mr. Walgren. But yet the companies still use it. Even though 
you have eliminated it from your specific requirements, there 
seems to be a momentum out there that if somebody wants to have 
an application that would not be criticized, they went to a portion 
of it that says that we did it in LD-50 tests, and 50 of thera died, or 
50 of them didn't die. 

Are there other positive steps that we are going to have to do to 
stop the inappropriate use of LD-50 by some testing systems? 
Dr. Guest. 1 don't think we see that very often. In talking to all 
. the centers in Food and Drug Administration, I ask that question, 
How often do you actually see the test? And the answer was, very, 
very seldom. But some companies still feel that they have to run 
that test to give some sort of a rank in toxicity, and perhaps and 
know about it in terms of protecting workers. 

There are more precise acute toxicity tests, using much fewer 
animals that we normally see. I think that the move is definitely 
away from that, and there is certainly no requirement for that, Mr. 
Chairman. 

Mr. Walgren. Dr. Rall, in the toxicity program, I gather V 
amount is allocated for testing, and then another portion of your 
budget would be for efforts to develop alternatives to testing, is 
that a fair 
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Dr, Rall Well, no, the budget is really developed from the 
bottom up. What are the opportunities in test method development; 
w ™ a «? the lut of compounds that have not been tested. 

Mr. Waloren. Yes. 

Dr. Rall. And we balance those, it is not— 

Mr. Waloben. And in last year's budget, what was the percent- 
age in development of testing, development of new methods of test- 
ing; it that is not an unfair question? 

ou?^^^^ 116 " 111 1985 ^ ^ ^ WaS $1? mUUon 

Mr. Waloben. $17 million out of $70 million? 

From the congressional standpoint there are relatively few tools 
we have to work onmoving that number, and one tool, I guess, is 
to try to structure offices-you don't have an office for the develop- 
ment of testing, do you, development of new methods of testing'' 
_ Ur.KALL.Yes, we have offices — we have people who are involved 

m f ^ 8 ^ ln !' . Th ^L te " d to be one of ^0 types, they are either inter- 
ested in doing the test or they develop test methodology 

They are not segregated because they really work very well to- 
gether, and it is important that they do. But many of our scientists 
in the toxicology testing and research program are devoted to de- 
veloping new tests. This is what they like to do. 

Mr. Waloben. Well, we are looking at 17 percent of the budget 
there and it is not organizationally under somebody who is feeling 
the responsibility of the development of new test methods? 

Dr. Kall. It couldn't be, because the tests are so diverse, from 
tissue culture to measure to use, to measure renal function, simple 
tests for noninvasive test for neural behavior effects. You need to 
be in the discipline. 

I think the fact that we have over the last 7 or 8 years, increased 
it percentagewise, indicates that the program is interested in as 
much emphasis as is scientifically available on developing new and 
alternative test methods. 

Mr. Waloben. Well, certainly inasmuch as this seems to be an 
area that represents so much potential-Dr. Willett has been 
quoted in Science Magazine as saying that this is really the door- 
step of a new theoretical biology— we want to push the frontiers as 
^i^JT £*: 1 ^ roM Kb* to encourage you in that direction, 
and indicate that when you take the actual measure, if you run the 
thermometer up the wall and ask, what percentage goes to that, 
and w.iat percentage goes to that, it looks like the alternative de- 
«? l0 P™ e «t if . underemphasized, let's put it that way, compared to 
the potential that it might have. 

• Dr. Rall. The decisions are very difficult. How would you decide 
between putting more money into a new test method, and testing a 
compound that many, many hundreds of thousands of people are 
exposed to that has never been tested? That is a difficuft decision. 

Mr. Waloben. Yes; I appreciate the difficulty. 

Well, we would like to submit some questions to you for written 
submissions. We appreciate your being a resource to us, and want 
to encourage you in this area. 

Thank you very much. 

Dr. Rall. Thank you, sir. 
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Mr. Walgren. The last witness, Alan Goldberg, director for the 
Center for Alternatives to Animal Testing at Johns Hopkins. 
Welcome, Dr. Goldberg, we appreciate your being here. 
We will certainly include anything in writing you would like to 
submit in this exploration, and would love to hear your perspec- 
tives at this point. 

Dr. Goldberg. Thank you, Mr. Chairman, members of the sub- 
committee, I have been asked to detail the accomplishments of the 
Johns Hopkins Center for Alternatives to Animal Testing, and my 
feelings about the future of in vitra toxicology. I am pleased to 
have this opportunity. n _ M . . T 

Mr. Walgren. Let me to ask you to pull that mike right in; I 
think it needs to be spoken right into before it will project to the 
back of the room. . 

Dr. Goldberg. I am Alan M. Goldberg, associate dean for re- 
search at the Johns Hopkins School of Hygiene and Public Health 
and professor and director of the Johns Hopkins Center for Alter- 
natives to Animal Testing. 

The center was established in 1981 by an enabling grant from 
the Cosmetic, Toiletries and Fragrance Association, a trade associa- 
tion representing approximately 200 companies with other major 
financial support provided by Bristol-Meyers Co., Exxon Corp., the 
Geraldine R. Dodge Foundation, and Amoco Corp., and others 
through individual support, and small support from around 30 to 
40 other additional companies. m ' 

The goal of the center is to develop and disseminate appropriate 
basic scientific knowledge for innovative nonwhole animal methods 
to evaluate fully the safety of commercial and/or therapeutic prod- 
ucts. 

The center advisory board, currently consisting of 21 scientists, 
establishes policy, and conducts competitive review of investigator 
initiated grant applications. I have attached to my testimony a list 
of current projects. 

The grants are generally funded for 1 year with continuation 
funding depending upon results and productivity. We hope that our 
grantees then apply to other sources for additional funds as well. 

Voting members of the board are drawn from top universities 
throughout the Nation. Leading scientists from the center's indus- 
trial sponsors, government and the animal welfare movement serve 
as nonvoting members. And again, I have attached the roster of 
the membership to my testimony. 

The center hosts an annual scientific symposium that each ear 
has established a new landmark in the development and implemen- 
tation of alternatives to animal testing. The first symposium out- 
lined problems impeding the search for alternatives. 

The second produced a scientific consensus on short-term meas- 
ures that could be taken to reduce animal use in acute toxicity 
testing. That consensus led to the actions by the U.S. Food and 
Drug Administration, and the U.S. Environmental Protection 
Agency encouraging that development. The meeting that we just 
heard referred to as the November 9 meeting. 

The third meeting constituted a progress report on in vitro toxi- 
cology, with emphasis on potential alternatives to the controversial 
Draize eye test. The fourth symposium, held approximately a 
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month ago, on April 14 and 15 of this year, concentrated on valida- 
tion of in vitro methods, the final process in securing widespread 
acceptance of alternative tests. Proceedings of the symposia form a 
book series titled "Alternative Methods in Toxicology," published 
by Mary Ann Liebert, Inc. 

The center distributes 17,000 of its newsletters— and, again, I 
have attached copies of tv/o most recent newsletters to this testimo- 
ny—to an international readership of scientists, corporate execu- 
tives, government officials, animal welfare advocates, members of 
the news media and the general public. 

[The information follows:] 



138 




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. 20460 



MAY -51986 




Mr. Doug Walgren 
Chairman 

Subcommittee on Science, 
Research and Technology 

Committee on Science and 
Technology 

Suite 2321 

Rayburn House Office Building 
Washington, D.C. 20515 



Dear Mr. Chairman: 

We are happy to have an opportunity to respond to your 
inquiry of April 24 concerning the use of animal tests by the 
Environmental Protection Agency (EPA) and the progress that 
has been made in reducing the use of animals for testing. 
Each topic will be answered in turn. 

This Agency can require toxicological testing under two of 
its statutes, the Federal Insecticide, Fungicide and Rodenticide 
Act and the Toxic Substances Control Act. As part of our 
evaluation of chemicals concerning their potential to produce 
potential adverse health effects, we like to have data available 
following short-term and long-term exposures to the chemical, 
that is, estimates of acute toxicity and chronic effects. 
Occasionally, we have information on humans, but most often 
our assessments focus on data from experimental animals. We 
see animal test results as critical elements, because today, 
there are not. many other scientifically acceptable means of 
predicting chemical safety. Even in light of this, we have 
taken several steps to decrease the use of animals. 

1. Develop Consistent Protocols . Both EPA programs use 
the same test protocols for evaluating chemical hazards, and we 
have worked with other Federal regulatory agencies to devise 
consistent tests. On the international scene, we have actively 
contributed to developing similar toxicological tests within 
the Organization for Economic Cooperation and Development 
(OECD) . In fact, it is the policy of this office to accept 
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studiea done in accordance with OECD protocols, PV en if thev 
differ somewhat from those UB ed at EPA In ami + no »S« !* y 
of comparable approaches to^iiSlSgiwl 1 ?.:^-?:.^^ 
considerable saving of animals both nationally and worldwide. 

2m Reduce Numbers of An imals in Tests , in late 1984. epa 
™^ ed leV i BGd aCUte toxic ^y test guidelines. A three-step 
process was given. Initially, one reviews existing data on 
chemicals that are structurally related to the untlsted coLound 
in some cases enough information can be gleaned to obvia?Hhe 
"?*?J?iJ ny father testing, if not, we specify the use of a 
limit test, where a small number of animals is give a Lie 
high dose of the chemical, if toxicity is not demonstrated no 
tlf^l te f in9 iB needed " 0nlv with * hoae cormpoSs sho^iAg 
onii C fi y ' d 2 WS reComraend further examination. In this 

SSiSSlSi • } ^? Xic reacti <^% including death, are carefully 
observed including pathological examination at the end of the 
?nfo£; J" this way we have maximized the amount of toxicological 
information while minimized the number of animals used to 9 
generate that information. 

^o^i^o 11 ?!! WG reconunend the above acute testing scheme, we 
discourage the employment of animals simply for the estimation 

articulation nn^ 1 d ° BG (LD50) - Thia P°*^™ was clearl" 

?i ?7 Ur ann °uncement that accompanied the test 

J"L d ! 4"ff„ a ? d wa f sent to "vl** toxicology societies, all 
major toxicology testing labs in the U.S. and other interested 

f pencils. 9 thG animal ri9htS groups and government 

m _ ?• Alternatives to Mamm alian Testing . Progress has been 

in certain areas concerning the use of submlmmalian animals, 
cultures of mammalian cells and even plants to evaluate potential 
human health effects. The tests most widely used measure 
various genetic endpoints. They are used to help set priorities 
for testing chemicals, to evaluate data for carcinogenicity 
S2!L-?«.?™l Uat ? th « P^ential for heritable effects to future 
generations, m other cases cell preparations are used to 
study mechanism of toxic action and to evaluate chemical metabolism 

^ S^fi 1 ?' i ^ iB the P° sit ion of EPA to incorporate test 
methods that reduce or replace whole animal testing as soon as 
they have been validated and found acceptable by the scientific 
community. Many different groups are making progress with 
alternative tests, especially as to possible replacements for 
investigation's l0< * forward to the f ™ ita °* these 
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In summary, then, EPA does rely on animal teat results to 
make projections about public health. However, we have worked 
with others around the world to achieve consistent test protocols 
we have clarified our position in regards to acute toxicity 
testing; and we incorporate alternatives to whole mammalian 
testing whan they are readied by the scientific community. 



Sincerely, 




Assistant Administrator 
for Pesticides 
and Toxic Substances 
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WINTER 1985-86 



The Center's First Four Years . . . and Beyond 



A catalyst can speed up a chemical reaction by 
onngtag the reactanta closer together. The Johns Hop- 
kins Center for Alternatives to Animal Testing (CAAT) 
fesS* * 8ima * r ro,e m me ******* ft* w toxicity 

Since its inception in 1981, the CAAT has acceler- 
ated the quest by uniting the talents of top university 
researchers, the practical knowledge and financial 
support of industry, the authority of government reg- 
ulatory agendes, and the concerns oflhe animal wel- 
rare movement. 

A chemist would further define catalyst as a sub- 
s » n f* « m *5« unchanged by the reaction it stim- 
ulates. Here the CAAT differs. It has responded to the 
evolving needs of the nascent field of in vitro toxicol- 
0 sy- ■ .. .{ ,• ■ . 



Havmg made advances toward tests of acute (short- 
term) toxicity, the Center is turning its attention to 
chronic (long-term) toxicity tests. It has placed more 
emphasis on validation, the process needed to prove 
that promising new methods really work. And the 
Center has established its own In Vitro Toxicology 
Laboratory to further speed the research effort and co- 
ordinate the transfer of technology from the Center to 
other isbs in academia, government and industry. 

This issue of the newsletter highlights the CAATs 
progress during its first four years and explores what 
the future may hold for the Center and for in vitro tox- 
icology. Q 




In This Issue 



P*«« 



foqgfcttpwrtMjts? Owsa, tymputt, research ptpm and 
ntwjrtm hm a*u sdetuW mTC atari* b»aJfemtttm to 
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CAAT Influential in Research/Public Information 



By All*** Swtrdhff 



During its first four years, tl 
en rial in two important areas. 



the CAAT has been influ- 



Through its research program, the Center has dem- 
onstrated to the scientific community that a directed 
effort to find and develop alternatives can succeed. 

Through its Information program, the Center has 
improved the public's understanding of animal testing 
and potential alternatives. 
The Research Program 

The CAAT has shown that the investigator-initiated, 
peer-reviewed grant process can produce major ad- 
vances in a goal-oriented program. This process has 
sped the development of alternatives and has helped 
to define the new discipline of in vitro toxicology. 

By the end of fiscal 1986, the Center will have dis- 
persed more than $2 million for over 30 research proj- 
ects. Already, the research program has produced 
more than 60 articles, book chapters, and symposium 
presentations, including 24 papers written for peer-re- 
viewed scientific Journals, 

In more than a dozen of the CAAT-sponsored stud- 
lea, scientists are examining in vitro methods to assess 
irritation and Inflammation. This work includes re- 
search on alternatives to the Drake eye and skin tests. 

In another dozen projects, rescarcherr, are looking 
for ways to evaluate chemicals' potentl/J toxic effects 
on specific organs: the heart, lungs, liver, kidneys and 
nervous system. 

The remaining projects are examining methods to 
detect compounds that produce birth defects, methods 
to reveal bacterial contaminants in food *nd drug 
products, and methods to assess cellular toxicity for 
broad use in toxicity testing. 

Many in vitro methods arc now alro being studied 
by industrial concerns and regulatory agencies. This 
research gives industry toxicoloxiats valuable hands- 
on e xp e rien ce in alternative methods and is an impor- 
tant step In winning the adenufic community's accept- 
ance of new methods for commercial use. 

One CAAT-funded project that appears dose to 
winning such acceptance is an in vitro teat for botu- 
lism (see vol 3, no. 2 of the newsletter). Developed 
by s Hopkins infectious disease researcher, it can re- 
place a Dioasaay requiring up to 200 mice for each test 

The Center's success in research has bred copy 
CAATs. Within the last two yean, Switzerland and 
West Germany have established centers for alterna- 
tives to animal testing, modeled on the Hopkins Cm- 



Scientists from Canada, England, Belgium, Norway, 
Australia, Israel. India, japan and other countries 
have expresses' ^ng interest in the CAATs research 
program. 

The Information Program 

Through its publications and presentations, the 
CAAT is successfully drawing greater attention to al- 
ternatives and providing essential information to sci- 
entists, industry executives, government officials, 
animal protection advocates and the news media. 

The CAAT newsletter has grown from an initial cir- 
culation of 1,000 to more than 15,000 and reaches key 
audiences internationally. 

Alternative Methods in Toxicology, which presents the 
proceedings of the Center's annual symposia, is the 
only book series in its field. 

CAAT director Alan M Goldberg, Ph.D., and mem- 
bers of the Center's Advisory Doaro have counseled 
the U.S. government on major studies of alternatives 
to animal use. These studies were conducted over the 
last two years for Congress, the Air Force and the Na- 
tional Institutes of Health. 

(aetmmi m mn pjt> 




3htrna OwtP^D^ sssnaax* of 11 mmasan Tiiitimaisj 



"I think if s pretty clear that the only reason 
there hot been refill* significant activity and 
progress hoe been that the Center has oro 
viaed a focus and the mechanism for a mean- 
ingful effort" 
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The Center's staff and Ad\icory Board members 
nave participated In more than 100 seminars, sympo- 
sljuind presentations to scientific and lay communi- 

As the result of a collaboration with the CAAT, the 
National Library of Medicine introduced "animal test- 
ing alternatives" as a new subject heading In all its 
new catalogs, periodicals and computer data bases 
(see vol. 3, no. 2). The new heading has improved 
communication on alternatives among scientists 
worldwide. 

The CAAT also inspired the Library to create an an- 
notated bibliography devoted to in vitro toxicology in 
rw-Tips, a monthly periodical on toxicology testing. 

The CAAT has reached millions of people through 
coverage in the news media. The Center's activities 
nave been covered by newspapers, magazines, radio 
and television stations, and scientific industry and 
animal-protection publications throughout the United 
States and in several other countries. Publicity has ap- 
C ai 5?.i n J nan y l«ge-circulation periodicals, uidudlna 
The Wall Street Journal. The New Yolk Times, The Los An- 
geles Times, The Chicago Tribune, USA Today, Newsweek 
and Business Week. 

The coming years should bring increased public in- 
terest, as the products of the Center's research sain 
acceptance in Industrial testing laboratories. □ 

CAAT Establishes Lab 

^ J? »HPP Iement ito research grant program, the 
CAAT has established its own In Vitro Toxicolofiv Lab- 
oratory at the Johns Hopkins School of Public Health 

Under the leadership of the Center's associate direc- 
tor, John M. Frazier, Ph.D., the laboratory is conduct- 
ing research in such areas as cellular toxicity, in vitro 
methods of evaluating chronic toxicity, and multiple- 
cell culture techniques that mimic Interactions among 
cells in living animals. e 

The laboratory also will facilitate technology transfer 
from academia to industry. The lab's staff mil train 
academic regulatory and industrial scientists In the 
latest m vitro techniques. And the laboratory will coor- 
dinate inter-laboratory comparative studies to prove 
that the new methods really are better than live-ani- 
mal testing. 

The lab s research will focus on identifying the 
mechanisms of cellular toxicity. This knowledge will 
help scientists at the new lab and elsewhere to de- 
velop quantitative methods of analyzing cellular toxic- 
ity and, ultimately, to find alternatives to animal 
testing. 

One research problem scientists will tackle is identi- 
fication of biochemical responses of cells to poisons. If 
specific responses can be found and measured, they 
may enable scientists to study toxicity in one type of 
cell and then generalize the results to other types 



John McAniJc, Ph.D.; Dlfector of Laboratory Aninul Welfire- 
Humane Society of the United Sutet 7 

"In the animal welfare community, the re- 
sponse to the CAAT is very positive. The 
Center has clearly demonstrated that tar- 
geted development of alternatives ±an be 
done successfully. It is no longer possible to 
advocate the position that alternatives onlu 
come about through serendipity." 



a -HT^L resea " :n 5" m *y «° grow a mixture of 
different types of cells in culture. This will permit sci- 
entists to study the interactions of different cells dur- 
ing poisoning. The current lack of research on 
mulbple-cell cultures limits toxicologlats' ability to ap- 
ply the results of m vitro experiments to humans and 
other living animals. 

The new lab also will Investigate the feasibility of 
using m vitro techniques to study chronic toxicity Un- 
til now, in vitro toxicologists have mainly concentrated 
their research on acute toxicity. 

Scientists at the new lab wul attempt to develop 
new tests based on the results ofpast CAAT-spon- 
sored research on liver toxicity. The liver is a key 
player in the body's response to toxic chemicals. 

Working from knowledge gained in their research 
on protein production and release in isolated liver 
cells, Hopkins toxicologists are collaborating with a 
pnvate research lab to perfect a computer-based 
method of analyzing the proteins' biochemical "fineer- 
pnnts. ° 

This work should produce a quick and sensitive test 
that can be used not ynly to screen for potentially 
tone chemicals but also to provide important informa- 
tion about mechanisms of poisoning. 

Initial funding for the laboratory has been supplied 
by Allied Corporation, American Hospital Supply Cor- 
poration, Shell Companies Foundation and private do. 
nors.D • r 
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Symposia Advance 
In Vitro Toxicology 

Academic, industry, and government scientists view 
the Center's annual symposium as the meeting in the 
field of in vitro toxicology. Participants say the gather- 
ings not only serve as a showcase for cutting-edge re- 
search, they provide direction and cohesion to the 
new discipline. , „ . . , , 

The symposia's subject matter has followed a logical 

P lfier^sympo8ium, in May 1982, surveyed exist- 
ing knowledge about alternatives to animal testing 
and outlmedproblems impeding the search for alter- 
natives. A major focus was potential in vitro alterna- 
tives to tests for irritation and inflammation, such as 
the Drake eye test 

This symposium set the framework for the progress 
made in the Center's research program. . 

In May 1983, the second symposium produced a sci- 
entific consensus on short-term measures that could 
be taken to reduce animal use in acute toxicity testing. 
That consensus led to actions by the U.S. Food and 
Drug Administration (FDA) and the U.S. Environmen- 
tal Protection Agency that encouraged industry to 
make reductions in the controversial classic LL>» test, 
which requbed the use of 40 to 200 animals per test. 




Green, Ph.O.> Aamdaft Director toUbocitory 
uttora; DMaton of Todcoioaj; U.S. Food and Drug 

"The main impact of the CAAT is that it has 
brought alternatives to our attention and 
opened our eyes to options, it's been tnfec- 
ttous — we're now doing more in vitro work 
ourselves." 



Hrroy Spin; Coufdlnitar; Coalition to Abolish the LD» and 
Dnltc Tests 

"The Center has been a leader. The credibil- 
ity and prestige of lohns Hopkins has helped 
to legitimize the effort to develop altema- 
tives ...the Center has shown that good sci- 
ence can go hand-in-hand with reduction in 
animal use." 



Alternatives methods adopted by industry provide 
information as useful as that obtained with the classic 
LDjo test. But they require as few as one-tenth as 
many animals. _ _ 

Says FDA toxkologiat Sidney Green, Ph.D.: "We 
definitely have seen a significant reduction in reliance 
on the classic LD-, test over the past two years. The 
Center for Alternatives to Animal Testing has played a 
role in this." 

In October 1984, the third symposium constituted a 
progress report on in vitro toxicology, with emphasis 
on potential alternatives to the controversial Drake 
eye test. Many CAAT-sponsored scientists reported 
success in developing in vitro methods, with results 
that correlated well with those of live-animal tests. 

This meeting was the subject of a cover story in 
Chemical e> Engineering New, one of the most widely 
read and respected publications in the chemical Indus- 

^fhe fourth symposium, scheduled for April 14 and 
15, 1986, will concentrate on validation — the process 
of assessing the reproducibility, reliability and sensi- 
tivity of alternative tests compared with currently 
used animal tests. Regulatory agencies and commer- 
cial labs require extensive, scientifically sound valida- 
tion studies to replace an animal test with an in vitro 
alternative. , ,, 

Validation is the final stage in securing widespread 
acceptance of a particular alternative test or battery of 
tests. 

«rt pmgt) 
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G*iy EUii, Ph O.. projfct Dlwctor for " Alternatives to Animil 

i 1 .^^ Jfl^ ,nd """bon"; Office of TechnoJ- 
ogy Aueutnent; U.S. Congrtu 



There are only two groups putting their 
money where their mouth is: the companies 
ana industry associations supporting CAAT 
and those supporting the Rockefeller effort." 



Proceeding* of the CAAT symposia form a book se- 
ries btled Alternative Methods m Toxicology. The first 
three volumes are now available from Mary Ann Ue- 

£f2 U ?£^, Pu ^ shen ' 157 E 051 Wth Street, New York, 
N.Y. 10020. Q 




fatal A. Scak, Ph.O.; Senior Scientific Advinv for 
Environment H«llh s5SE£fg£ Cc^SKT 

"The Center has leveraged its dollars. In 
many instances, it hasl>een able to use its 
limited funds to add targeted studies on al- 
ternatives onto other research projects. And 
*°j? t f" 8e * rchers — initially funded by the 
CAAT— have been able to attract grants 
from other sources to continue their work on 
alternatives." 



Bausch & Lomb Funds 
Draize Study 



_ J" September, Bausch 4c I<omb Inc. awarded the 
CAAT a $130,000 grant to conduct and publish a criti- 
cal review of the Draize eye test and potential altema- 
bves to it. 

Under the grant, a group of independent scientists 
will review all available publications and research-in- 
progress tu pinpoint the scientific and practical issues 
that must be addressed before Draize alternatives can 
be adopted by industry. 

At a meeting in the spring, the authors of the re- 
view and scientists who have done research on the 
Draize test will evaluate and critique a draft of the re- 
view. After comment by this group, the final review 
J™ 1 bj? written and published as a volume of the 
CAAT book series, Alternative Methods in Toxicology. Q 



Datebook 

Dec 9-10, Houston; Dec. 12-13, San Francisco; 
D^V 16 : 17 ' San Diego. "Recombinant DNA Methodol- 
ow Training Course." Contact: Roland M. Nardone, 
t , *' n enter ioT Adv »nced Training in Cell and Mo- 
lecular Biology, Catholic University of America, Wash' 
ington, D.C 20064. Telephone: 202-635-6161. 



April 14-15 

"In Vitro Toxicology- 
Approaches to Validation Methodology 7 ' 

Johns Hopkins 
Center for Alternatives to Animal Testing 
Fourth Annual Symposium 
Baltimore, Md, 

Deadline for Poster Abstracts: March 1 

Contact: 
Joan S. Poling 

Center for Alternative* to Animal Testing 
Johns Hopkins School of Public Health 
615 North Wolfe Street 
Baltimore, Md. 21205 
Telephone: 301-955-3343 
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Financial Summary 

Period: October 1,1981 through September 30, 1985 



ERIC 



1981*84 



1981-85 



Other 



Cosmetic, Toiletry and 
Fragrance Association 

Bristol-Myers Company 

Gerakline R. Dodge Foundation 

Exxon Corporation 

Symposia (registration fees 
and sponsor's contributions) 

Other Donations 

Interest on Reserve Fund 

TOTALS 



$ 916,000 

200,000 
38,000 

50,411 



$1,275,573 



$400,000 

67,000 
25,000 
50,000 

29,832 

6,000 
$577,832 



$1,316,000 

267,000 
63,000 
50,000 
50,411 

100,994 

6,000 
$1,853,405 



Expenses fc Fund Balance: 

Intramural Research Grants 

Extramural Research Grants 

Information Program (symposia, 
book series and newsletter) 

Program Development 
and Administration 

In Vitro Toxicology Laboratory 

Reserve Fund 

TOTAL 



$ 384,786 
368,058 
125,790 

325,777 



$156,000 
214,460 
S1,000 

120,540 



$ 540,786 
582,518 
176,790 

446,317 

27,000 

79,994 
$1,853,405 
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Scientific 
Advisory Board 

Voting Members 

Donald Allen, Ph.D., University of 
South Carolina ' 

Larry L. Ewing, Ph.D., Johns 
Hopkins University School of Public 
Health 1 

John M. Frailer, Ph.D., Johns 
Hopkins University School of Public 
Health ' 

Leon Golberg, M.B., D.Sc., D.Phil., 
Duke University Medical Center 

Alan M. Goldberg, Ph.D., Johns 
Hopkins University School of Public 
Health 

Lowell A. Goldsmith, M.D., 
University of Rochester Medical 
Center 

Paul Kotin, M.D., University of 
Colorado School of Medicine 

David Maurice, Ph.D., Stanford 
University Medical Center 

James McCuliey, M.D., University of 

John D. Strandberg, D.V.M., Ph.D., 
Johns Hopkins University School of 
Medicine 

Peter A. Ward, M.D., University of 

Michigan Medical School 
Non-Voting Members 
Gary Flamm, Ph.D., L/.S. Food and 

Drug Administration 
Gareth M. Green, M.D., Johns 

Hopkins University School of Public 

Health 

John A. Moore, D.V.M., L/.S. 

Environmental Protection Agency 
Albert Ritardi, M.A., Allied 

Corporation 
Andrew Rowan, D.Phil., Tufts 

University School of Veterinary 

Medicine 
Sponsor Liaison Members (non- 
voting) 
George Fioto, B.S., Noxell 

Corporation 
James McNerney, M.P.H., Cosmetic, 

Toiletry and Fragrance Association 

Inc. 

Robert A. Scala, Ph.D., Exxon 
Corporation 

Patrick Williams, Ph.D., Bristol- 
Myers Company 



Sponsors of the Center 

We gratefully acknowledge continuing sponsorship of 
the Center by: r 

The Cosmetic, Toiletry and Fragrance Association Inc. 

Bristol-Myers Company 

The Geraldine R. Dodge Foundation 

Exxon Corporation 

We gratefully acknowledge recent donations from: 
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The Wella Corporation 
Friends 
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Paula Wilhelm 
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Literature from CAAT 



Release of plasminogen activator by cultured corneal 
epithelial ceils during in vitro growth, differentiation 
and wound healing. ICY. Chan. Investigative Oph- 
thalmology 25 (Supplement 92): 1985. 

Selective isolation and rapid identification of Clostri- 
dium botulinum type A and type B by todn detec- 
tion. M. Detfullan and J.G. uaruett. Journal of 
Clinical Microbiology 2231-233, 1985. 

Rapid of a cue of infant botulism by en- 

zyme immunoassay. M. Dezfullan and J.G. Bartiett. 
Mktrk infectious Disease 4399-401, 1985. 

Protective effect of metsUothkmein on cadmium toxic- 
ity in Isolated rat tiepatoevtej. W;S. Din and J.M. 
Pratter. fltanemJcaJ Journal 230395-402, 1985. 

Prostsgiandin production by rat vaginal tissue, in vi- 
ta>7inresponae to ethanol, a mild mucosal irritant. 
N.H. DuHn, C.L. Thomas, M.C. DiBlasi and M.C. 
Wolff. Toxicology and Applied Phorrmcology (in press). 

Classification of epidermal keratins according to their 
immunoreaenvfly, Isoelectric point, and mode of 
expression, ft Ekhner, P. Donitz and T.-T. Sun. 
jotxml ofdU Biology 98.1388-1396, 1984. 

Resifiratory tract organ cultures to assay attachment 

Tetracycline imototoxkity: Correlation with in vitro 
test systems. T. Hasan, LE. Kochevar, D.J. Mc- , 
Auliffe and D.S. Coopennan. Journal of Investtgatnx 
Dermatology 8ft319, 1983. 

Mechanisms of tetracycline phototoxicity. T. Hasan, 
I.E Kochevar, D.I. McAuUffe, D.S. Coopennan and 
D. Abdulah. Jourml of Investigative Dermatology 
83:179-183, 1984. 

Amiodanme phototoxicity to human erythrocytes and 
lymphocytes. T. Hasan, I.E. Kochevar andD-Ab- 
duiah. Phoiodumical PhvtobUogy 40:715-719, 1984. 

Epidermal stem cells. R.M. Lavker and T.-T. Sun. 
Journal of Investigative Dermatology 81:121s-127s, 1983. 

Use of heart cell cultures as a tool for the evaluation 
of haknhane arrhyUunia. D.I. MUetich, A. Khan, 
R.F. Albrecht and A. Joxefiak. Toxicology and Applied 
Ptutrrnocotogy 7D:18M87, 1983. 



A fluorescence polarization procedure for the evalua- 
tion of the effects of cadmium on plasma membrane 
fluidity. D.G. Nealon, E.M.B. Sorenson and D. 
Acosta. Journal of Tissue Culture Methods fin press). 

Cadmium-induced hepa to toxicity in cultured rat hepa- 
tocytes as evaluated by morphometric analysis. 
E.M.B. Sorenson and D. Acosta. In Vitro 20:763-770, 
1984. 

Calcium amelioration of cadmium-induced cytotoxicity 
in cultured rat hepatocytes. E.M.B. Sorenson, 
N.K.R. Smith, C.S. Boecher and D. Acosta. In Vitro 
20:771-779, 1984. 

Erythromycin estrolate-induced toxicity in cultured rat 
hepatocytes. E.M.B. Sorenson and D. Acosta. Toxi- 
cology Letters (in press). 

Effects of cadmium and calcium on the fluidity of 
plasma membranes. E.M.B. Sorenson and D.G. 
Nealon. Toxicology Utters (in press). 

Stereographic analysis of hepatocytes: Evaluation of 
cytopatnic changes in vivo or in vitro. E.M.B. Soren- 
son, R. Ramirez-Mitchell and D. Acosta. Journal of 
Tissue Culture Methods (in press). 

Relative toxicities oi several nonsteroidal anti-inflam- 
matory compounds in primary cultures of rat hepa- 
tocytes. E.M.B. Sorenson and D. Acosta. Journal of 
Toxicology and Environmental Health (in press). 

Classification, expression, and possible mechanisms of 
evolution of mammalian epithelial keratins: A unify- 
ing model. T.-T. Sun, R. Echner, A. Schermer, D. 
Cooper, W.G. Nelson and R.A. Weiss. Cancer Cells 
1:169-176, 1984. 

Correlation of specific keratins with different types of 
epithelial differentiation: Monoclonal antibody stud- 
ies. S.C.G. Tseng, M.J. Harvinen, W.G. Nelson, 
J.W. HuangA Woodcock-Mitchell and T.-T. Sun. 
Cell 30-361-372, 1982. 
Expression of specific keratin markers by rabbit cor- 
neal, conjunctival, and esophageal epUhelia during; 
vitamin A deficiency. S.C.G. Tseng, TJ. Hatcheil, N. 
Tiemey, J.W. Huang and T.-T. Sun. Journal of Cell 
Biology '»;2279-2286, 1984. 
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Dr. Goldberg The eight-page, three times a year, publication, 
fi?^ results, highlights of symposia, biblio^aphies of 

^jS55L U J er !S lr S' ln f ormatlon ak»»t the center and has become 
a resource for the development of in vitro toxicology. 

LTk ^aBaeaa the safety of commercial and consumer prod- 
^TL„ flighted during the past several years. Technolo- 

WJnfjSZ**™! ln Ch ? mistr ? nave Pr ovided us with the opportuni- 
ties of new products, of new formulations and of new entities. 

Wdely accepted that in excess of 100,000 chemical com- 

K?hS curre £ tly , m the ma ^ k ,et place for which we have little, 
it any, data on which to assign risk. 

mfS^S"^ the me thods that have been accepted for the assess- 
r AW,' tests llke the LD-50 and eye testing in the rabbit 
Th th uu W T lntro 1 uced ^out a half a century ago. 

Ihese results, although generally not required by regulation, have 
become standard by history and tradition 

iJi7 e mcrea s e d awareness of potential hazards to chemicals has 
™JT H y consumers more testing, for more effective 
SSSS'i. u for 688 expensive testing. This demand for increased 
testing has been counted by many for the decreased use of animals 
in testing strategies. 

«JS? re( lu e8 * from animal protection movement among others, 
SI* h e 188 a 6 /, ?l b asic biomedical research in routine product 
wpS y „Jffn lng - Add _itionally product development and screening 
were again issues that are not clearly understood by those request 

thS OTA^^wT 1 Some of i the i88ues are addressing 

hearing presented at the beginning of this 

□«£& cidmtal . wit i l 80 pietal awareness and the need for product 
a / e ma # r developments from the scientific standpoint in 
J? 0 ]™^ new methods and new approaches in using a 
5™,- ^ to ad *™» , these very re al problems. Cell, organ and 
metho dolog^es, which were developmental in the 
basic biomedical research laboratory 15 or 20 years ago, were not 
even utilized in toxicological research 10 years ago 
J",™ 1& te 1970's, a meeting was held.of an international group 
MoWio™ ° f culture in toxicology. At that meeting, which 

Sl P ™v, m H , olland .it became abundantly clear that a very 
f^T- number of scientists internationally were using tissue cul- 
«oI m i . tneir basic research, but even leas were thinking about the 
use of tissue culture in routine safety evaluation 
«o£f town alternative is a relatively recent addition to the cam- 
Fill?} K teratur ? °. f the animal-protection movement. And there is 
still widespread disagreement over its precise definition. Some or- 
KSUff,? tem . t0 , re . fer to only techniques that replace 
Smft ■ V th I^ e of animals in a particular area, for example, a 
computer model to predict LD-50 values. 

nSchZ e m^Hu f0l }°? the definition developed by Russell and 
SJSSo^fuJ 69 ' they defined an alternative as any technique that 
replaces the use of animals, that reduces the need for animals in a 
ESSf^^' ° r thQ t refines a technique in order to reduce the 
amount of suffering endured by the animal. 

Thus, use of the updown method to determine an acute toxicity 
value is an alternative to the classical LD-50 test because fewer 
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animals are required. Today, these three Rs replacement, refine- 
ment, and reduction, represent the common definition of alterna- 
tives 

Mr. Walgren. What is the up-down method, I don't know that? 

Dr. Goldberg. It is a methodology where an animal is given a 
dose which is thought to approximate the LD-50, if the animal does 
not die, then a higher dose is given by some log unit, or if the 
animal dies then a lower dose given to another animal, and by 
using somewhere in the neighborhood of 6 to 10 animals one can 
come up with an approximate number for that LD-50 value as de- 
fined by the classical LD-50. 

Mr. Walgren. Thank you. 

Dr. Goldberg. You are welcome. 

The alternatives most commonly considered are cell, tissue and 
organ culture, computer modeling, and use of minimally invasive 
procedures and end-points that produce less stress. Although more 
and more toxicological research is being conducted in vitro, the po- 
tential of culture methods in toxicological evaluation and hazard 
assessment is only beginning to now.be utilized and evaluated. This 
is the result of public pressure, the availability of new develop- 
ments in basic biology, and maybe I should reemphasize that, it is 
the availability of new developments in basic biology, and in- 
creased recognition among scientists of the opportunities that in 
vitro methods provide for risk assessments. 

However, the use of tissue methods must be developed and imple- 
mented cautiously in toxicology testing and hazard assessment. Ob- 
viously, a single culture cannot mimic the complex interactions of 
all cell types in the body, no matter how exquisite the experimen- 
tal design. In vivo metabolism may be simulated to some extent, 
but not completely, and integrating functions such as immune re- 
actions, and phagocytosis can only approached at this time. 

In addition, culture systems are relatively static and the doses of 
the test chemical reaching the target system and the duration of 
contact may be the same as that which occurs in vivo. Culture 
methodology also presents physical problems regarding insoluble 
materials, stability of compounds, or oiophysical effects of the test 
compounds. 

On the other hand, culture technologies have great potential 
once investigators have acquired the background knowledge to ask 
highly focused and specific questions. The static nature of the cul- 
ture methods is also an advantage in that the dose and duration of 
contact of a test chemical can be precisely determined. 

Par less of the test chemical is required for in vitro investiga- 
tions, therefore, one can easily set up replicate cultures and gener- 
ate considerably more data in a short period of time. 

One of the most exciting aspects of culture methodology in toxi- 
cology is that one can use human tissue. Such studies have been 
limited in the past because of the difficulty of growing and main- 
taining differentiated human cell types and culture. But technical 
problems are being steadily overcome. 

Important developments in the last years include improvements 
in the quality control of the media in which we grow cells and the 
plastic ware in which grow cells, and improved quality control in 
the laboratories where better media formulations for the growth of 
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normal cells that have specialized functions exist. For example, 
now it is possible to grow cells where the heart cells will continue 
to contract, and beat. 

So these techniques have really led— that is the new biology that 
I referred to— previously have led to new opportunities in tissue 
culture that were really not available as recently as 4 or 5 years 
ago. 

Previously, I classified in vitro methodology according to whether 
the approach is empirical, model development, or mechanistic I 
would just like to emphasize two parts here of the prepared testi- 
mony. 

The empirical approach to the development of methodology is 
problematic. The questions asked are generally not focused and 
correlations develop prior to fundamental understanding. Addition- 
ally, the reliability of predictions using such an approach tends to 
be uncertain. Should this be the case in the development of in vitro 
toxicological methods, we will unfortunately have provided supple- 
mentary testing strategies but not replacement testing strategies. 

This will leave us with the dilemma attempting to use the in 
vitro methodologies without being able to rely on them. 

Model development is another approach which utilizes systems 
that try to mimic the in vivo systems. Generally, the model system 
is neither complete nor faithful in all aspects of the system being 
modeled, but it tends to provide useful information if the data are 
not overinterpreted. 

In those model systems where a single aspect of an an integrated 
response is examined, and the data are interpreted in that single 
system, this technique can provide meaningful inferences for the 
evaluation of chemical effects. 

' The mechanistic approach to the development of in vitro method- 
ologies should be based on a thorough knowledge of the metabo- 
lwm, kinetics, and biology of the system or species to be examined. 
If the metabolic pathways are understood, or if it is known that the 
parent compound produces a toxicological insult, then one can de- 
velop a system to examine the mechanisms by which the chemical 
or chemicals work. 

That is one can examine the adverse chemical, the adverse chem- 
ical or physical effects that lead to significant functional loss in the 
tissue or system. This approach allows the in vitro system to be de- 
rived from the species under study. It provides a better understand- 
ing of chemical-biological interaction, and the consequences of that 
interaction. 

Once a mechanism has been identified, it may then be possible to 
develop appropriate, interpretable, simple and reliable in vitro 
methodologies for toxicity testing. And it is important that we de- 
velop interpretable methodology. 

From a scientific standpoint, the mechanistic approach is not 
only preferable but necessary. In vitro methods will be more ac- 
ceptable and will develop rapidly when the knowledge base has ad- 
vanced far enough to permit a focus on mechanisms. 

However, this is a goal yet to be achieved and in the interim, we 
have to use whole animal approaches and to continue to develop 
other measures which will relay on tissue culture techniques and 
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other in vitro methodologies that provide quick reproducible accu- 
rate methods for the assessment of safety. 

Let me emphasize to eliminate animal testing at this tune would 
constitute an abrogation of the toxicologist's responsibility to 
insure safety, and will pose a risk to human health that Govern- 
ment, industry and the public will find unacceptable. 

If one traces the utilization of tissue culture and toxicity assess- 
ment, one can see remarkable progress having been made in just 
the first few years. The first early approaches to the use of in vitro 
tests looked at exclusion of dye as an attempt to measure viability 
and integrity of the cell membrane. m m m 

A second level which provided some greater degree of sensitivity 
looked at leakage of endogenous constituents of the cell in the 
medium. Most recently there has been interest in more functional 
aspects of the cell with the first attempts looking at the levels of 
specific components, then going to look at the rate of systhesis of 
those components, and most recently to the identification to specif- 
ic alterations in those components. , 

These changes in approach, which seem small when described in 
a few sentences, required quantum leaps in our thinking and 
equally greater advances in the methodology available to us. 

At this stage of the development of these more sophisticated sys- 
tems, it is necessary to carefully evaluate the reproducibility, 
transferability and interpretability of the methods in product 
safety assessment. Significantly, correlative studies alone will not 
provide this information. . 

A coordinated and highly structured approach to validating 
many methods against each other, against our current methodolo- 
gy, and against the data available on human experience, will pro- 
vide us with the next round of tests, this will provide us with an 
approach to the utilization of in vitro methodology in product 
safety evaluation and risk assessment. 
Thank you, and I will be glad to answer any questions. 
[The prepared statement of Dr. Goldberg follows:] 
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Testimony of Alan M. Goldberg, Ph.D. before the Committee on Science and 
Technology - May 6th t 1986. 

Mr. Chairman and members of the committee, I have been asked to detail 
the accomplishments of the Johns Hopkins Center for Alternatives to 
Animal Testing and my feelings about the future of in vitro toxicology, 

I am Alan M. Goldberg, Associate Dean for Research at the Johns Hopkins 
School of Hygiene and Public Health and Professor and Director of The 
Johns Hopkins Center for Alternatives to Animal Testing, 

The Center was Established in 1981 by an enabling grant from the 
Cosmetic, Toiletries and Fragrance Association, a trade group 
representing approximately 200 companies with other major financial 
support provided by Bristol -Meyers Company, Exxon Corporation, the 
Geraldine R. Dodge Foundation, and Amoco Corporation. 

The goal of the Center is to develop and disseminate appropriate basic 
scientific knowledge for innovative non-whole animal methods to evaluate 
fully the safety of commercial and/or therapeutic products. 

The Center Advisory Board, currently comprising 21 scientists, 
establishes policy and conducts a competitive review of investigator 
initiated grant applications annually (list of current projects 
attached). Grants are generally funded for one year with continuation 
funding dependent on results and productivity. Voting members of the 
board are drawn from top universities throughout the nation. Leading 
scientists from the center's industrial sponsors, government and the 
animal walfare movement serve as non-voting members. (The membership 
roster is attached). 

The Center hosts an annual scientific symposium that each year has 
established a new landmark in* the development and implementation of 
alternatives to animal testing. The first symposium outlined problems 
impeding the search for alternatives. The second produced a scientific 
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consensus on short-term measures that could be taken to reduce animal 
use in acute toxicity testing. That consensus led to actions by the 
U.S. Food and Drug Administration and the U.S. Environmental Protection 
Agency encouraging this development. The third meeting constituted a 
progress report on in vitro toxicology, with emphasis on potential 
alternatives to the controveraial Draize eye test. The fourth 
symposium, held on April 14 and 15, 1986, concentrated on validation of 
in vitro methods, the final process in securing widespread acceptance of 
alternative tests. Proceedings of the symposia form a book series 
titled AlternAtTiv* Methods in Toxicology, published by Mary Ann Uebert 
Inc. (157 East 86th Street, New York, N.Y. 10028). 

The Center distributes 17,000 copies of its (free) newsletter (copies 
attached) to an international readership of scientists, corporate 
executives, government officials, animal welfare advocates, members of 
the news media And the general public. The eight-page, 
three- times- a-year publication presents research results, highlights of 
symposia, bibliographies of scientific literature, information about the 
Center and serves as a resource for the development of in vitro 
toxicology. 

The need to assess the safety of commercial and consumer products has 
been highlighted during the last several years. Technology and advances 
in chemistry have provided us with the opportunities of new products, of 
new formulations and of new entities. It is widely accepted that in 
excess of 100,000 chemical compounds are currently in the market place 
for which we have little, if any, data on which to assign risk. 
Additionally, the methods that hav* been accepted for the assessment of 
toxicity, tests like the LD50 and eye testing in the rabbit are methods 
that were introduced about a half a century ago. These tests, although 
not required by regulation, have become standard because of history and 
tradition. 

The increased awareness of potential hazards to chemicals has led to 
demand by consumers for more testing, for more effective testing and for 
less expensive testing. This demand for increased testing has been 
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countered by many in the animal protection movement for the decreased 
use of animals i n testing strategies. The requests from the animal 
protection movement confused the issues of basic biomedical research 
with routine product safety testing. Additionally, product development 
and product screening were again issues that are not clearly understood 
by those who are requesting a decrease in animal usage. 

Coincidental with societal awareness and the need for product safety are 
major developments from the scientific standpoint in terms of providing 
new methods and new approaches using a new biology to address these very 
real problems. Cell, organ and tissue culture methodologies, which were 
developmental in basic biomedical research 15 or 20 years ago, were not 
even utilized in toxicological research 10 years ago. 

In the late 1970s, a first meeting was held of an international group on 
the use of tissue culture in toxicology. At that meeting, it became 
abundantly clear that a very m ll number of scientists internationally 
were using tissue culture in their basic research, but even less were 
thinking about the use of tissue culture in routine safety evaluation. 

The term alternative is a relatively recent addition to the campaign 
literature of the animal-protection movement, and there is still 
widespread disagreement over its precise definition. Some organizations 
use the term to refer only to techniques that replace completely the use 
of animals in e perticular area, for example, a computer model to 
predict LD50 velues. However, others follow the definition developed by 
Russell & Burch in 1959; they defined an alternative as. any technique 
that replaces the use of animals, that reduces the need for animals in a 
particular test, or that refines a technique in order to reduce the 
amount of suffering endured by the animal. Thus, use of the up -down 
method to determine an acute toxicity velue is an alternative to the 
classical LD50 test beceuse fewer animals are required. Today, these 
three He represent the coason definition of elternativee. 

The alternatives most commonly considered are cell, tissue and organ 
culture, computer modeling, and the use of minimally invasive procedures 



156 



-4- 



and endpoints that produce less stress. Although more and more 
toxicological research is being conducted in vitro, the potential of 
culture methods in toxicological evaluation and hazard assessment Is 
only now beginning to be utilized and evaluated. This is the result of 
public pressure, the availability of new developments in basic biology, 
and increased recognition among scientists of the opportunities in vitro 
methods provide for risk assessment. 

However, the use of culture methods must be developed and implemented 
cautiously in toxicology testing and hazard assessment. Obviously, a 
single culture cannot mimic the complex interactions of all cell types 
in the body, no matter how exquisite the experimental design. In vivo 
metabolism ray be simulated to some extent, but not completely, and 
integrating functions such as hormones, immune reactions, and 
phagocytosis can only be approached at this time. In addition, culture 
system is relatively static and the dose of the test chemical reaching 
the target system and the duration of contact may not be the same as 
those that occur in the in vivo test. Culture methodology also presents 
physical problems regarding the solubility, stability, and biophysical 
effects of the test compound. 

On the other hand, culture techniques hAve great potential once 
investigators have acquired the background knowledge to ask highly 
focused and specific questions. The static nature of culture methods 
is also an advantage in that the dose and duration of contact of a test 
chemical can be precisely determined. Far less of the test chemical is 
required for in vitro investigations than in in vivo tests. Therefore, 
one can easily set up replicate cultures and generate more data in a 
shorter time. 

One of the most exciting aspects of culture methodology in toxicology is 
that one can use human tissue. Such studies have been limited in the 
past because of the difficulty of growing and maintaining differentiated 
human cell types in culture. But technical problems are being steadily 
overcome. Important developments in the last years include improvements 
in the quality control of media and the plasticware provided by 
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oanufacturer., improved quality control In the laboratory, better nedia 
formulation, for the growth of normal cell, ae well a. for cells 
exhibiting epeclallred function, (e.g. heart cell contractility and 
melanin production by melanocyte.), «n d inprovement. in cell separation 
And cloning techniques. 

Previously, I classified In vitro msthodology according to whether the 
approach 1« empirical, model development, or mechanistic. 

The empirical approach to the development of methodology Is problematic. 
The questions asked are generally not focused and correlations develop 
prior to fundamental understanding*. Additionally, the results tend to 
be .qmswhat unpredictable. Should thle be the case In the development 
of Hi vitro toxlcologlcal methods, we will unfortunately have provided 
supplementary taeting strategies but not replacement testing strategies. 
Thie will l.*ve us with the dilemma of attempting to use the in vitro 
methodologiee without being able to rely on them. 

Model development utilise .y.teae that try to mimic in vivo systems. 
Generally, the aodel eyetem le neither complete nor faithful in all 
aepects of the eyetem being modeled, but it tende to provide useful 
information if the data are not ovsrintsrprstsd. In those model systems 
whers a single aspect of an integrated reeponss is examined and the data 
are interpreted in that eingla eyetem, thie technique can provide 
meaningful infsrsncss for the evaluation of chemical effecte. 

The mechanietic approach to the development of in vitro methodologies 
should be baeed on a thorough knowledge of the metabolism, kinetics, and 
biology of the eyetem or epeclee to be examined. If the metabolic ' 
pathwaye are underetood, or if it le known that the parent compound 
producee the toxlcologlcal insult, thsn one can develop a eyetem to 
examine the mechaniems by which the cheaical(e) work(e). That le, one 
cen examine the advaree chemical or phyeical effecte that leed to a 
eignificent functional loee in the tieeue or eyetem. Thie epproech 
ellowe the in vitro eyetem to be derived froa the epeclee under .tudy. 
It eleo providee a better unde re tending of chemicel-biological 
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interaction and the consequences of that interaction. Once a mechanism 
has been identified, it nay then be possible to develop appropriate, 
interpretable, simple and reliable In vitro methodologies for toxicity 
testing. 

From a scientific viewpoint, the aechanistic approach is not only 
preferable but necessary. In vitro methods will be more acceptable and 
will develop rapidly when the knowledge base has advanced far enough to 
permit a focus on mechanisms. However, this is a goal yet to be 
achieved and in the interim, we have to use whole animal approaches and 
to continue to develop other measures which will rely on tissue culture 
techniques, and other in vitro methodologies that provide quick, 
reproducible accurate methods for the assessment of safety. 

However, let ma emphasize, to eliminate animal testing would constitute 
an abrogation of the toxicologisf s responsibility to insure safety and 
will pose a risk to human health that government, industry and the 
public will find unacceptable. 

If one traces the utilization of tissue culture in toxicity assessment, 
one can see remarkable progress having already been made in just the 
first few years. The first early approaches to the use of In vitro 
tests looked at exclusion of dye as an attempt to measure viability and 
integrity of the cell membrane. A second level which provided some 
greater degree of sensitivity looked at leakage of endogenous 
constituents of the cell into the medium, for example, enzymes. Most 
recently there has been interest in mere functionsl aspects of the cell 
with the first attempts looking at the levels of specific components 
such as proteins, to the next level of advancement by studying the rate 
of protein synthesis, and most recently to the identification of 
alterations of specific proteins. These changes in approach, which seem 
small when described in a few sentences, required quantum leaps in our 
thinking and equally great advances in the methodology available to us. 

At this stage of the development of these more sophisticated systems, it 
is necessary to carefully evaluate the reproducibility, transferability 
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and interpretability of the methods in product safety assessment. 
Significantly, corrective studies alone will not provide this 
information. A coordinated and highly structured approach to validating 
many methods against each other, against our current methodology, and 
against the data available on human experience, will provide us with the 
next round of tests which will provide an approach to utilization of in 
vitro methodology in product safety evaluation and risk assessment. 

Thank you, and I'll be glad to answer any questions. 

AMG/ms 
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Mr. Walgren. Well, thank you very much, Dr. Goldberg. 

How fast do you see those next steps coming on where you get 
validation and 

Dr. Goldberg. It is a process by which — for example, in the 
Draize test, which is one that has come up several times this morn- 
ing, the methodology has moved to the point where there are now 
30 methodologies, or thereabouts, that have been proposed as alter- 
natives to the Draize test, proposed by those have developed them. 
Whether they are truly useful or not is yet to be determined. 

Those tests have to validated in a highly coordinated fashion. 
The best estimates that one can have of developing the appropriate 
methodology, to transfer that technology to and from the develop- 
ment lab to a secondary lab, to identifying the specific compounds 
that one has to validate the methodology against, if it is a water 
soluble product, like a shampoo, it might be easy to transfer it. It is 
a grease like an axle grease, it might be much harder to to deal 
with that kind of problem. 

To do those kinds of things we have estimated that it will take 
somewhere in the neighborhood of 4 or 5 years to go through a 
complete round of transferring the methodology, getting the lab- 
oratories set up so that they are all doing all of the same tests, and 
then looking at the data that they generate in what is coming 
known as the blind trial methodology, so that we have a very clear 
and precise picture as to what those methods tell us, and what they 
don't tell us. 

Mr. Walgren. Are we at the point where we ought be having 
substantial effort invested governmental!*, or through the mecha- 
nism of a center for alternative testing? We have centers for engi- 
neering design, and we are putting about $30 million into centers 
for engineering design at NSF. You have a center essentially 
funded by the 

Dr. Goldberg. It is private industry and individuals. 

Mr. Walgren. Your center— do you fund individual research at 
that 

Dr. Goldberg. We fund within. We are really, I think, unique in 
that respect. The funds come to Johns Hopkins University, and 
then we fund research across both the United States, Europe, and 
Canada at this point, that will provide us with the best opportuni- 
ties. We give very small grants out there, in the neighborhood of 
around $20,000 a year. 

What has happened is that those grants are seed money, essen- 
tially, for the individuals to go to the federal system in the com- 
petitive process that the federal system use3. We use a similar kind 
of competitive peer review process. 

Just three examples/ one, that was referred to today was a grant 
at Michigan for skin. We funded that project and started it off in 
1981, 1982 with our first round of funding. They then went to the 
Department of Defense, and have been funded by the Department 
of Defense since then, for considerably more on a yearly basis. 

At the University of San Franciso, we funded the development of 
an artificial barrier to resemble a penetration, that would allow 
one to study the penetration of a material through the skin. We 
funded that for one year. During that year that individual got 
enough to data and went to the Environmental Protection Agency, 
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ajgtfusy have been funded through the Environmental Protection 

pie center itself has applied to the grant system that Dr. Rail 
referred to in his presentation. So the only thing is that we have 
used the funds provided by industry to attempt to de^T]»££ 
Sid Ste^ Ped6ral ^ vernment by compStfve^ 

Mr. Waloren. How many of your grants go on to get that kind 
of other source funding, what percentage? 

Jw^w; y e T hav ?5' t tried ?* this early ste * e systematically 
P« Si g Ho^!w 1 8 ?i d0Wn ^ d wroto th08e out «w the present- 
ers were doing that as the questions came up. My euess is that we 
are probab y in the neighborhood of most of our people wS 
funded by the Federal Government before they ever^ome to u? 
and they are doing an additional thing on their Federal grants 

Others use that additional thing to go back to the Federal 'Gov- 
ernment; so I really don't have a specific number. 
■ J? t^™ 0 *- W ? uld J . it be 70 Percent, or thereabouts, that has a 
G^ernment?" 11118 dmg mechanism coming out of the Federal 

Dr. Goldberg. It is probably lower than that because we our- 
7n 2.°^ ref ^i about 70 . Percent. So my guess is that the same 
70 percent would be competitive with the Federal Government, and 
E™kk! y ^^neighborhood of 40 percent, or thereabouts, have 
pr $ ab fe attempted it; but that is reafiy a guess. 

Mr. Waloren. What is your view of what would happen if you 
Sfl„ti, greater i.^ U8 ? d mv estment by the Federal Government 
like that? ° enter ° f 8et aflide ^ ro « ram > or something 

Dr. Goldberg. One of the points that I tried to make, and will 
try to make again, is that what this area needs most is very funda- 
mental research; it is an applied area of using the basic biology 
f^^ienerate, and then developing a methoa from that, and to 
try to develop the method from scratch is developing it without the 
substantial underpinning and solid scientific base that it needs. 

Mr. Waloren. And is that the empirical or 

, °^V OL ^P a ' J^at is the (empirical approach that I sort of re- 
°-? era ^ave classified it in jest as one has the carnation 
SS* .ftere if you took the compound and put it into the carnation, 
and if the carnation died, the material was toxic. If that gave you 
100 percent correlation, that would be very nice. But you have no 
humans U ™ ng to predict 8afety for other animals or other 

Mr. Waloren. So you would certainly favor the multiple small 
F e ff-w- 8 w? t ^fi*^ approach as opposed to the large focused 
institution like the Rockefeller UnivereftyTin vitro laboratory? 
• Dr , Goldberg. Again, that is not the—the Rockefeller Univers v 
is a laboratory project which is quite good, and they have do'* 
very nice things in developing alternatives to the Drake eye test u 
is a focused program. I think that is fine. 

Wejiave taken a very different approach in trying to develop al- 
S2£Z?.iu 0t ? er f W and init%, in fact, in the first three 
years we did not work at all on the Drake eye test as an alterna- 
tive, only durmg our fourth year did we begin that activity. 
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Mr. Waloren. Can you see the impact on FDA of the consensus 
agreements that were developed in your conference? 

Dr. Goldberg. There are several levels at which I think I have 
seen that. Literally whenever I have spoken to large groups at the 
FDA or the EPA, there is a very respective audience. I tend to sus- 
pect that most industries at this point, although I can't confirm 
that, where they are submitting data that does not require the LD- 
50 by regulation, supply data obtained it by, either the limit test, 
or the by the up-down method. So that has already happened to a 
great degree. And that the classical LD-50 is a test that has passed 
its time and is really not used, except where absolutely required. 

Mr. Waloren. It might not be absolutely required in the ab- 
stract, but by regulation? 

Dr. Goldberg. Well, there are certain regulations that I am 
aware of that do require the LD-50, in the classical sense. And 
their submissions, I believe, are supplied with the classical LD-50 
and appropriate number of animals. 

Mr. Waloren. Yes. 

If you were writing those regulations from scratch would you be 
requiring the LD-50 in those instances? 

Dr. Goldberg. No, I would not. However, I think I should state 
that acute toxicity testing in some way is very necessary. The LD- 
50 by itself is something that as Dr. Rail, I think, adequately point- 
ed out, was the first approach at standardization of toxicology, 
going back approximately 60 years ago, and that tended to hang on 
in summariness. 

Mr. Waloren. Can you make any reasonable projection at where 
you would expect this area to be in 20 years? 

Dr. Goldberg. That is a long-term look. I would suspect, within 
20 years, because of the changes that I have seen over the first 4 
years, where in vitro methodology will be the first tier of testing, 
routinely, and that in only very specific areas will animal testing 
then follow where additional information is needed. As it is now, 
compounds, for example* in Draize eye testing are done in tiered 
ways, so that if one knows that the compound is corrosive, it is no 
longer, I don't believe, put into a rabbit eye. It is identified as a 
corrosive. 

The same goes on for other areas as well. So that there has been 
a changing sensitivity instead of just rote focus on standard operat- 
ing procedures where there is a greater sensitivity in developing 
approaches that do minimize pain. 

Mr. Waloren. But if you had in vitro testing as the first tier, 
very broadly, could you make an estimate of what the economic 
benefit or present cost avoided would be in the the, I don't know, 
the pharmaceutical industry, or whatever industries are involved? 

Dr. Goldberg. I do not have that kind of data available, nor do I 
know anybody that really does. 

Mr. Waloren. Is it a large number? 

Dr. Goldberg. It is clear that it would be a large number, once 
there were good methodologies available. I know that in the area of 
teratology testing, whole animal, which is the production of looking 
at fetal effects, an animal study, probably costs in the neighbor- 
hood of $50,000 to $70,000. The current in vitro approach to that, 
which is being developed, which does not give anywhere near the 
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same amount of information but is a very good first tier is about 
one-tenth of that approach; one-tenth of that price. So there is 
clearly an economic incentive. 

Additionally, there are factors like to house animals is very ex- 
pensive because it is people and it is space, and this becomes much 
less in terms of in vitro methodology. 

Mr. ^Walgren. I wonder if there is some way that an estimate 
could be made about the potential avoidable costs, and then the 
question would be to measure whatever our present investment in 
pursuit of that cost reduction is. Now, I realize it is 

Dr. Goldberg. You are way outside of my exoertise. 
™ r ' Walgms*. I wonder where that might be; it might lie in 
OTA maybe? 

Dr. Goldberg. They did have a section on the economic impact. 
Mr. Walgren. It would be interesting. 

But obviously there is tremendous potential here for change and 
you see it moving? 

Dr. Goldberg. I am exceedingly optimistic, but as I probably 
came across I am exceedingly cautious. I feel that if we try to im- 
plement methodology that is really not there, we will actually slow 
down the process rather than speed it up, because it will have lost 
any form of confidence that we can build up by developing differ- 
ent methodology. 

Mr. Walgren. Well, I think it is fair to say that everyone is sen- 
sitive to that, and that the effort that has mainstream support in 
the Congress is one that would not violate that sense of caution, 
and certainly would look to develop the progress before we moved 
away from present efforts that do give assurance and also knowl- 
edge. 



Ve appreciate your being a resource to us. I want to say again 
that this is a sort of a forum for ongoing discussion, and so we 
expect a development. 

In fact, I am thinking that one question that we didn't ask of Dr. 
Rail-was it Dr. Rail or Dr. Willett on the plan that Congress 
asked for that is due in October? 
Dr. Willett. 

Is Dr. Willett still here? 

Maybe you can come back up, Dr. Willett, if you would? 

The question is where are we on the plan that the Congress 
asked tor that is due in October with respect to alternatives and 
with respect to training of people to broaden the use of alterna- 
tives? 

D j ^ LLEW - The implementation plan was formulated and proc- 
essed. There are several committees in the stage of organization to 
pull the pieces of information that are necessary to really produce 
an adequate response to that requirement. 

Mr. Walgren. Is it a complicated array of committees, or 

Dr. Willeot. The idea is two, plus the BID directors committee 
that was mandated in the section of the law. 

Mr. Walgren. BID, what is that? 

Dr. Willew. The Bureaus, Institutes, and Divisions of NIH were 
to nave their directors as participants in the committee that was to 
aid the director of NIH in developing this plan. 
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Mr. Walgren. Can you tell anything about the initial work of 
those committees? 

Dr. Willett. So far it is in process, it is under development, 
there is nothing that— there is no product at this point. 

Mr. Walgren. But there will be by October, is that the feeling? 

Well, we certainly are going to be more than interested in that. I 
am sure we will have a hearing right around that time in hopes of 
exploring how far you have come on that project. 

We hope there will be other developments that we can talk 
about. So we would like to encourage you and know that we will be 
coming along right behind you. 

Dr. Goldberg. We welcome that. 

Mr. Walgren. Dr. Goldberg, thank you for your participation in 
this; we look forward to talking to you about it in the future. 
Dr. Goldberg. Thank you very much. 
[Whereupon, at 12:40 p.m., the hearing adjourned.] 
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APPENDIX 




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 204S0 



MAY -51986 




Mr. Doug Walgren 
Chairman 

Subcommittee on Science, 
Research and Technology 

Committee on Science and 
Technology 

Suite 2321 

Rayburn House Office Building 
Washington, D.C. 20515 



Dear Mr. Chairman: 

We are happy to have an opportunity to respond to your 
inquiry of April 24 concerning the use of animal tests by the 
Environmental Protection Agency (EPA) an d the progress that 
has been made in reducing the use of animals for testing. 
Each topic will be answered in turn. 

This Agency can require toxicological testing under two of 
its statutes, the Federal Insecticide, Fungicide and Rodenticide 
Act and the Toxic Substances Control Act. As part of our 
evaluation of chemicals concerning their potential to produce 
potential adverse health effects, we liXe to have data available 
following short-term and long-term exposures to the chemical, 
that is, estimates of acute toxicity and chronic effects. 
Occasionally, we have information on humans, but most often 
our assessments focus on data from experimental animals. We 
see animal test results as critical elements, because today, 
there are not many other scientifically acceptable means of 
predicting chemical safety. Even in light of this, we have 
taken several steps to decrease the use of animals. 

1« Develop Consistent Protocols . Both EPA programs use 
the same test protocols for evaluating chemical hazards, and we 
have worked with other Federal regulatory agencies to devise 
consistent tesfcs. On the international scene, we have actively 
contributed to developing similar toxicological tests within 
the Organization for Economic Cooperation and Development 
(OECD) . In fact, it is the policy of this office to accept 
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studies done in accordance with OECD protocols, even if they 
differ somewhat from those us 2d at EPA. In sura, the adoption 
of comparable approaches to toxinological testing results in 
considerable saving of animals both nationally and worldwide. 

2. Reduce Numbers of Animals in Tests . In late 1984, EPA 
announced revised acute toxicity test guidelines. A three-step 
process was given. Initially, one reviews existing data on 
chemicals that are structurally related to the untested compound. 
In some cases enough information can be gleaned to obviate the 
need for any further testing. If not, we specify the use of a 
limit test, where a small number of animals is given a single, 
high dose of the chemical. If toxicity is not demonstrated, no 
further testing is needed. Only with those compounds showing 
toxicity, do we recommend further examination. In this case 
only three doses of the chemical are tested in small groups of 
animals. All toxic reactions, including death, are carefully 
observed including pathological examination at the end of the 
study. In this way we have maximized the amount of toxicological 
information while minimized the number of animals used to 
generate that information. 

Although we recommend the above ?.cute testing scheme, we 
discourage the employment of animals simply for the estimation 
of the median lethal dose (LD50) . This position was clearly 
articulated in our announcement that accompanied the test 
guidelines and was sent to major toxicology societies, all 
major toxicology testing labs in the U.S. and other interested 
parties, including the animal rights groups and government 
agencies. 

3. Alternatives to Mammalian Testing . Progress has been 
made in certain areas concerning the use of submammalian animals, 
cultures of mammalian cells and even plrnts to evaluate potential 
human health effects. The tests most widely used measure 
various genetic endpoints. They are used to help set priorities 
for testing chemicals, to evaluate data for carcinogenicity, 

and to evaluate the potential for heritable effects to future 

generations. In other cases cell preparations are used to 

study mechanism of toxic action and to evaluate chemical metabolism. 

Finally, it is the position of EPA to incorporate test 
methods that reduce or replace whole animal testing as soon as 
they have been validated and found acceptable by the scientific 
community. Many different groups are making progress with 
alternative tests, especially as to possible replacements for 
the Draize eye test. We look forward to the fruits of these 
investigations . 
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in A. Moore 
Assistant Administrator 
for Pesticides 
and Toxic Substances 
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